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Abstract
We propose a method to learn object representations from
3D point clouds using bundles of geometrically inter-
pretable hidden units, which we call “geometric capsules”.
Each geometric capsule represents a visual entity, such as
an object or a part, and consists of two components: a
pose and a feature. The pose encodes “where” the entity
is, while the feature encodes “what” it is. We use these cap-
sules to construct a Geometric Capsule Autoencoder that
learns to group 3D points into parts (small local surfaces),
and these parts into the whole object, in an unsupervised
manner. Our novel Multi-View Agreement voting mecha-
nism is used to discover an object’s canonical pose and its
pose-invariant feature vector. Using the ShapeNet and Mod-
elNet40 datasets, we analyze the properties of the learned
representations and show the benefits of having multiple
votes agree. We perform alignment and retrieval of arbi-
trarily rotated objects – tasks that evaluate our model’s ob-
ject identification and canonical pose recovery capabilities
– and obtained insightful results.
1 Introduction
Capsule networks structure hidden units into groups, called
capsules [7]. Each capsule represents a single visual entity
and its hidden units collectively encode all the information
regarding the entity in one place. For example, the length of
the hidden unit vector can represent the existence of the en-
tity and its direction can represent the entity’s instantiation
parameters (“pose”) [16]. Capsule networks combine the
expressive power of distributed representations (used within
each capsule) with the interpretability of having one com-
putational entity per real-world entity.
These capsules can be organized in a hierarchical man-
ner to encode a visual scene. Low-level capsules can be
used to represent low-level visual entities (such as edges or
object parts), while high-level capsules may represent entire
objects. A routing algorithm [16, 8] is used to discover the
connections between the low-level and high-level capsules.
This makes it easy to introduce priors, such as “one part
can only belong to one object” by enforcing a mutually ex-
Apple Confidential–Internal Use Only
Object 
Capsule
pose (translation, quaternion)
pose invariant feature
Part 
Capsules
3D Point 
Cloud
…
point-to-part 
routing
Figure 1: Model Overview. Geometric Capsules are used to rep-
resent parts, as well as the whole object. Each capsule consists
of two components: pose and feature. Points are routed to parts,
as shown above. The object capsule is computed from the part
capsules.
clusive routing of a part capsule to a single object capsule.
These priors would be hard to enforce for visual representa-
tions that do not have such explicit grouping, such as a layer
of hidden units in a convolutional neural network (CNN).
We propose a geometric capsule design, in which every
visual entity (i.e. part or whole object) is encoded using two
components: a pose and a feature, as shown in Figure 1.
These encode “where” the object is and “what” the object
is respectively. An entity’s pose is explicitly represented
in a geometrically interpretable manner, as a 6 degree-of-
freedom (DOF) coordinate transformation, which encodes
the canonical pose of that entity with respect to the viewer.
The feature is represented as a real-valued vector which en-
codes all non-pose attributes of the object (such as its shape)
and is meant to be invariant to the object’s pose with respect
to the viewer. A Geometric Capsule Autoencoder is con-
structed to group 3D points into parts (small local surfaces),
and these parts into the whole object in a completely unsu-
pervised manner. We introduce a novel Multi-View Agree-
ment voting mechanism within the autoencoder, which en-
ables the concurrent discovery of an object’s canonical pose
and its pose-invariant feature vector.
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2 Related Work
Hinton et al. [7] introduced the notion of capsules with
Transforming Autoencoders where the autoencoder was
tasked with explicitly computing the pose of the input data,
along with a pose-invariant feature. Interest in capsule net-
works was revived by Sabour et al. [16] who proposed a
dynamic routing algorithm for capsules. Since then, sev-
eral variants of capsule design and routing algorithms have
been proposed for various domains, such as handwritten
digits [16, 8, 11], images [8, 11] and 3D point clouds [22, 1].
Modeling geometric pose. In [16], a capsule’s existence
and pose are encoded by its hidden unit vector magnitude
and direction respectively. The pose vector models a space
of variability and is not geometrically interpretable, espe-
cially for higher-level capsules. [8] used 4×4 matrices to
mediate capsule interactions but did not constrain them to
represent geometrically interpretable transforms. [11] ex-
plicitly represents 2D affine transforms using 3×3 transfor-
mation matrices. However, instead of extending their ap-
proach to a 3D setting, we use quaternions to model pose
because they are easily constrained to represent only 3D ro-
tations, compared to 4×4 matrices. [1] also uses quaternions
to encode the pose of capsules.
Voting and Agreement An important aspect of capsule
network design is how to infer the state of a parent capsule.
One approach is to have each part vote for the state of the
parent by transforming its own state via a learned weight
matrix [16, 8]. The votes are aggregated to form a consen-
sus, which determines the state of the parent capsule. Parts
that agree with the consensus are then assigned to that par-
ent. This works in the setting where discretely many parent
objects are being considered for existence. In that case, each
part casts a vote per object and can form a reasonably good
vote since the vote is conditioned on the index of the ob-
ject. However, if we want to represent generic objects (i.e.
objects are value-coded instead of place-coded), it seems
intuitively unreasonable to expect a part to come up with
a good vote for its parent object, since the same part can
belong to multiple objects. While each part constrains the
space of possible objects, this constraint is difficult to spec-
ify as a single vote. A different way to do this is to simply
feed all the parts collectively into a Set Transformer [12]
to output the parent’s state. Since the Transformer has si-
multaneous access to all the parts, it can compute the par-
ent’s feature representation directly without explicit voting
or agreement among the parts. [11] follows this approach in
their encoder but during decoder a separate decoder network
per object index is used, making the feature representation
place-coded. In this work, we show how a value-coded rep-
resentation can be learned using Multi-View Agreement,
where instead of asking parts to agree, we ask viewpoints
to agree on object pose and feature.
Multi-view consistency. The idea of using multiple views
to come up with a coherent understanding of an object has
been studied extensively [20, 17, 18, 13, 4, 5, 23, 24, 6, 9].
Most relevant to our work is the work of Tulsiani et al. [17]
who proposed to learn the 3D shape and canonical pose of
objects using pairs of 2D image views to generate a self-
supervised “consistency” learning signal. In their model,
CNNs are used to output the shape and pose of the input
object, starting from image inputs. Our model also outputs
the shape and pose of the object, but in a interpretable way,
creating a parsing of the object into parts, each with their
own shape and pose.
Capsules for 3D point clouds. The 3D Point Capsule
Network [22] showed the possibility of extracting semanti-
cally meaningful parts from 3D point clouds using capsule-
based representations. However, the model only learns part-
level capsules and does not model an entire object as a sin-
gle capsule. Also, pose and feature components are not dis-
entangled, and the feature identity is place-coded. Recently,
Quaternion Equivariant Capsule Networks [1] were pro-
posed to learn a pose-equivariant representation of objects.
The model builds a hierarchy of Local Reference Frames,
where each frame is modeled as a quaternion. However,
the model is trained using supervision from class labels and
relative poses. In our model, we adopt an entirely unsuper-
vised approach to learn entity representations from 3D point
clouds. The model decouples the representation of pose and
feature, as a translation-vector and a quaternion-vector tu-
ple, and a value-coded real-valued vector, respectively.
3 Geometric Capsule Autoencoder
We now describe the Geometric Capsule Autoencoder,
which builds hierarchical object representations from Geo-
metric Capsules. We show how Multi-View Agreement can
be used to learn a capsule’s pose and feature components.
3.1 Geometric Capsules
Each geometric capsule c = (cq, cf ) describes a visual en-
tity with two components: pose cq and feature cf . The pose
cq represents the transformation between a global frame and
the entity’s canonical frame. Each cq = (t, r) consists of a
translation t ∈ R3 and a quaternion that represents rotation
r ∈ R4, ||r|| = 1, r0 ≥ 0. Therefore cq is a 7-D vector (but
with only 6-DOF) that encodes “where” the visual entity is
with respect to a global frame. The feature cf ∈ RD repre-
sents the identity of the entity. It defines “what” this entity
is and encodes all attributes of the entity other than its pose.
Geometric capsules may be observed from different
viewpoints. A viewpoint z is encoded by a coordinate trans-
formation (using a 7-D representation similar to a capsule’s
2
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Figure 2: Multi-View Agreement voting mechanism. A given ob-
jectO is viewed from random viewpoints z1,z2. The pose-voting
network Q computes a transform that moves each viewpoint to
a canonical frame. The percepts computed by the feature-voting
network F from each canonical frame must now be the same.
pose) that maps points expressed in the viewpoint’s frame to
the global frame. A point xi observed from a viewpoint z,
will be represented as xi|z = z−1  xi, where  denotes
the application of a transformation to a point. A capsule
c = (cq, cf ) observed from a viewpoint z will be repre-
sented as c|z = (z−1 ◦ cq, cf ) where ◦ denotes the com-
position of two coordinate transformations. In general, the
notation “|z” should be read as “as observed from z”.
3.2 Multi-View Agreement
We introduce a novel voting mechanism to discover the
parent object’s value coded representation using auxiliary
viewpoints. Recall that the goal is to find the two capsule
components: the parent object’s canonical pose with respect
to the viewer (cq) and a pose-invariant feature vector (cf ).
Let O represent an object in some global reference frame
(e.g. a set of points, or a set of part capsules that belong to
the object). Suppose we have a function F that records the
appearance of the object (its “percept”), i.e. for an object
O and a viewpoint z (expressed in the same global refer-
ence frame), F (O|z) represents the object’s percept. Now
suppose the object is observed from multiple random view-
points Z = {z1, z2, . . . ,zK}. The percepts F (O|zk) are
likely to be different, as shown in Figure 2. However, if we
can find a coordinate transformation ∆zk = Q(O|zk) such
that the composition zk ◦ ∆zk, is a canonical pose of the
object, then the percepts from these transformed viewpoints
will agree (i.e. fk = F (O|zk ◦∆zk) will be the same for
all k). Once this happens, the agreed upon percept can be
set to be cf , and any one of the transformed viewpoints, say,
z1 ◦ ∆z1 can be set to be cq . Note that we want the per-
cepts from the transformed viewpoints to agree, and not the
transformed viewpoints to themselves agree. This mitigates
issues arising from objects having symmetries which make
it impossible to have a unique canonical pose.
In this framework, F can be seen as a feature-voting net-
work andQ as a pose-voting network, both of which will be
learned. Since the object’s canonical pose is not known, no
direct supervision is available for training Q (i.e. we don’t
have target values for ∆zk). Moreover, due to objects hav-
ing symmetries, we cannot ask the transformed viewpoints
zk◦∆zk to agree. However, we know that the percept votes
fk, must all agree. Therefore, by training the models to
make the percept votes agree, both F and Q can be jointly
learned. In addition to agreement, we also need to ensure
that the agreed upon percept cf , contains all the non-pose
attributes of the object. Therefore, we train a decoder net-
work G that takes cf as input and reconstructs the object in
its canonical pose O|cq = G(cf ).
To model agreement from the percepts, we compute their
mean µ= 1K
∑K
k=1 fk and variance σ=
1
K
∑K
k=1(fk−µ)2.
The consensus percept cf , is modeled as a sample from
N (µ,σ2). This is similar to the approach taken in EM
Routing [8]. If the votes disagree, the sample will be noisy,
and the decoder will not be able to decode the object back
from the sampled percept. Therefore, the decoder will try
to reduce the noise in the input, making the percepts agree.
3.3 PointsToParts Autoencoder
An autoencoder is used to encode a set of 3D points into a
set of part-level geometric capsules. Let X = {xi}Ii=1 be a
set of 3D points, where xi ∈ R3, and V = {(vjq ,vjf )}Jj=1
be a set of part capsules whose states we want to infer1. Let
Rij ∈ [0, 1] be the probability of xi belonging to part j. To
apply Multi-View Agreement, we need a feature-voting net-
work F , pose-voting network Q, and decoding network G.
We architect Q and F to be similar to a PointNet [15],
where a function embeds the points, weights them by their
membership Rij to the part, before max-pooling them:
Q(X|zj , R) = Qproject(maxpooliRijQembed(xi|z)), (1)
F (X|zj , R) = Fproject(maxpooliRijFembed(xi|z)). (2)
Both the embedding and projection networks consist of 3
ResNet blocks. The output for Q is a 7-D vector, which is
interpreted as a pose transformation by normalizing the last
4 dimensions to lie on a unit sphere and multiplying them
by−1 if the first element is negative. F outputs the percept.
The PointsToParts encoding process is described in the
PointsToPartsEncoder Procedure of Algorithm 1 and illus-
trated in Figure 3a. The procedure starts with some initial
part capsules and outputs updated part capsules. Part cap-
sules are initialized by setting their translation components
1We do not need to infer the existence probabilities of these capsules,
since the capsules are value coded and every capsule can make itself useful
by modeling some part of the input. While simpler objects should ideally
require fewer capsules to describe, in this work we developed our models
using a fixed number of part capsules for all objects.
3
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<late xit sha1_ base64="3K on7h4ax9i FvVfEwM64 BTlAgwU=" >AAAyUnic lVvbctzGEV 3HuTiMncj JY16QUCrb KYolUq6KH 837bXm/Uy upsNheLEjc hJkFSW1tf iJfk9fkF/ KSX8lTemY w6B4sKFdYJ RJzzqCBmT k9fRYL9fM 4EvLVq/98 9rPPf/6LX /7qi1/P/eb Lr377u2df //5CZOMig PMgi7Piqu 8LiKMUzmU kY7jKC/CTf gyX/bs1xV +WUIgoS8/ kYw5vEz9M o2EU+BKh98 9e9sry/fD dbe9PPREl +Dvx5Sjw4 8nB9NtemY zf3S54vVJE YeK/u/3u/ bP5V4uv9I 83e7BUHcx 3qp+j918v fdUbZME4gV QGsS/Em6V XuXw78QsZ BTFM53pjA bkf3PkhvM HD1E9AvJ3o cU29F4gMv GFW4L9Ueh rlZ0z8RIj HpI891W2LJ qfANu7NWA 5/eDuJ0nw sIQ3MhYbj 2JOZpybJG 0QFBDJ+xAM /KCK8Vy8Y +YUfSJxK5 yr9xBnDRE Y4gOnc3Av 14x1sXHr7K 2fb3vrG5s 7BztnO4cG pp6m5tntd wL9qpGJBhZ 174e37xZ0 n8FZwrYSX Db3Az82xm pQChlAUUR qq+x5EZSRs t2EUjgvAO 03hPsiSxE 8Hkx6CMQz ldDLpQeJ9 28Xj76bTmT 4BLhUUtte abrX1K6Jw VAc7UY22X jLLbZ+zLG/ r0c+kzBLb aVW3ZvpV4 /ZtN/+pHn 3bo/9Uj8D 2CJ7qMbA9B qoHLsM2ji 5WI/R8D/s rXcAQE27g 4dwkbgw8V uD0zdJbjNI fevNLKghG 2dSLYlYNV QcLXpzdQ/ EywPRdnOth SD2tMJxfm pgF/FsPWx MdoO10vN1 I+vGit4li EBJzSq29UC uGvIm4aSN uNiNqWt5n 9przy9VVh Wc7eTiiqr Fsz/gw9gd0 yvzr+e9nT luoz7FHr3 mo7/VwTo2 qPzkdqHxz8 1UKOPPREs BOiDn71J5 92nL2iT1L 5/x9VmfZY j0x5upCz0y dg09MTTPg qABohmTx5 l/PRqRZY7 Ffz8b2Uw9 wEdTJLVMGH 8yYbZenB+ 3EGec5FJ6 KY8JsVGE2 2sKseIV/T/ PeCPby5Uu /zKKBNxZq a4qGXp4JE WFBMqHz2M fUqeI/fXdq w80xk1rGq BhzetXn/x 5kFWitDrT 2k4FwzGkI eg82fYWJoe H6jlAqlra hXr58UiZ4 d34cZlhgR knLOJEzd1 d3+uRAWaiZ ka7YUCsto azg7fVwEH WsT28GZ85 JKz950syk5 rhpVSNn6l OouV119Kl FMec31XtU n3/knm9HW l8A71odP3n DleAgipVY Y3WAGzp2U EdVvGGcZY Wm9ZHh9WH VAal+MllqV htZYCJMJ7 XjWm92KP0 4GvAO781x kUwMNZ0JCU K2n6CZaT0 iyIWqcbmI 4iyt6tMJh sgSr/SLyM dstfoG6U9U 5AeZZkWCU Z/3EHo+td NZNGifmL7 L9IkJXCYg ZuAyA2LAZY CYocsMiQl dJiRm5DIj YiKXiYi5d ZlbYu5c5o6 Y2GXiqZZx kXiRwIxFq z54VJudWc EF73YspDf I0m+kp7wwy vFR7TzOwn hJFTt1Y6d 01cxlMmJy l8mJ+eAyH 4gpXKYgRri MIEa6jCRm 7DJjYkqXK Ym5d5l7Yh 5c5oGYR5d5 JOajy3ycG ptnEwArc1 Zv72WVJBO TSv0hS5v6 vuXIZIntod uMZxyH+wS z3CgDglli lAOCWVaUQ DBLiXJIMM uHMiSYJUM5 IphlQjkmm KVBeUswy4 HyjmCWAGV McMzghOCE wWyi+QxnBD MxlznBTMn lB4KZjMuC YKbhUhAs+ KISLNvnhEu 3JJjptrwn mIm2fCCYK bZ8JJjJtf xIsNXqRgz qM7X+tFe06 BaM6Fr3ZT DKa92Zwci vdW8Go8HW 3RmMEFv3Z zBqbN2hwUi ydY8Go8vW XRq5J/dpM Apt3anByL R1rwaj1eZu bbnE5RLOP bkTg5Fu61 4MRr+tuzE YEbfux2CU 3Lojg5Fz65 4MRtOtuzI YYbfuy2DU 3bozg5F46 94MRuetuz MYsbfuz2AU //QOjblQR EHtUJIVyo 8VSptkleB VBq8RvMbgd YLXGbxB8A aDNwneZPA WwVsM3iZ4 m8E7BO8we JfgXQbvEbz H4C7BXQbv E7zP4AOCD xh8SPAhg4 8IPmLwMcH HDD4h+ITBp wSfMviM4D MGnxN8zuA Lgi8YfEnw JYOvCL5i8D XB1wy+Ifj m6e3VFR0Y 1TGNrjD9a ukxbpVzay 63xrl1l1vn 3IbLbXBu0 +U2Obflcl uc23a5bc7 tuNwO53Zd bpdzey63x7 muy3U5t+9 y+5w7cLkD zh263CHnj lzuiHPHLnf MuROXO+Hc qcudcu7M5 c44d+5y55 y7cLkLzl2 63CXnrlzui nPXLnfNuR uXs7K/4Ba i/Aj6cwR+ dn1Vn1tmK Uzs51mLJWM D9RIqGuY7 gwrXx0RZu 6wo1yqXFc yQvkHIomi DgggZE21LE CE7UlY3SS ZEWxBEyHp o44EIGQ5t NxAhm6FNBi JkLrS1QIQ shTYUiJCR 0DYCkZhNk UHINGjLgE jKptYgZBC0 PUCEbIE2B YiQGdBWAJ GCzbxBBJt wg1C5L6sV Y+tVGoRKuy 7siFBB1+U cESrjuogj QsVbl25E2 oyq61BLP85 Har3131qc Zb8Sh9aFB elTGD20qK jYT/oDdYY 5ICJLIFS4/ kuwVqtSqg UwICL4myA r3kq4FrbC rURbD2Qy4 fc/UWK1LRR rQC0U6oAN aqIEalso0 CG1UJwhtV CYI2rh7bJ7 RUHeUgvFe MfmZqJEWI 98ogRoWzi ZbBZRfBmb kokSnW2h6D 5QCwVXsJm aKKHVEzRR IrMtnGg2z Siwkloorn tqobAeqIWi eqQWCurjt Po6DEvwg8 F1+UWdUdn VRRcRKra61 CJCJVYXWE SosOqyigi VU11MEaEi qksoIlQ6d eFEhAqmLpe IUJnURRIR Ko66NCJCJ VEXRESoEO oyiAiVP13 8EKGip0seI lTqdKFDhA qcLm+IUFn TRQ0RKma6 lCFCJUwXM ESocOmyhQi VK12sEKEi pUsUIlSad GFChAqSLk eIUBnSRQiR G7aCVBf6v CwkR6NqI+ 7hEZs9m/q K6VbpXw+O FaBTW4BQRW eQCvU98jo EsV8Aimq0 onYgvKLxg WIYqaeokA bZIEpDDOaP Y4WIYX2cT CdCPQA+Bf lUgH4WD34 qTP9hiknYf IibCv31oS mpVTz9ALs amjTWMxVM /XLVYqR/u WYxygC5bjH KAblhMcoC uWkxygO5Z THKBLltMc oFuWMxyga 5azHKB7lnM coI2bUY5Y TctxhlhTy wGOWFPLQY ZYY8shjlhj y2GGWHPLE Y5Yc8tRhl iDyzGOWIP LcYZYm8sB jliby0GGWK vLIY5Yq8t hhli7yxmD FrKOStws9 Hhg3tR+DA +SQSrjKYdB GuMZikEa4 zmNQRbjCY BBJuMpg0E m4xmGQSbjO YlBLuMJjE Eu4ymPQS7 jGYJBN2GU yqCfcZTMI JDxhM2gkPG UzyCY8YTA oKjxlMIgp PGEw6Ck8Z TFIKzxhMa grPGUyCCi8 YTJoKLxlM sgqvGEzKC q8ZTOIKbx hsPwzg1lZZ NVE/YOkzc YlVQklbYo 1QkpZYJ1Q r64W3rr/k GAvwfE+A9P DSMQy8jQW vD4GvcDmK hHefjeMBQ tgCT+ivRNB LjgtPvfiT xRhIvQoDD zl6S/09r/ 22fZOuSOo UW4SSOMU2o aRNsUMoSV PsEkrKFHu EkjBFl1DS pdgnlGQpD gglVYpDQkm U4ohQ0qQ4 JpQkKU4IJ UWKU0JJkO KMUNKjOCeU 5CguCCU1i ktCSYziil DSorgmlKQ obgitn8ak 6PtAf4TwzX OYygQCOYC ua/6VPVyh Fkp1lVoo0 TVqoTTXqY Wb3Qa1UESb 1ELxbFELR bNNLRTLDr VQJLvUQnH sUQtF0aUWi mGfWiiCA2 rh4h9SCxf 9iFq42MfU wkU+oRYu7 im1cFHPqIW LeU4tXMQL auHiXVILF +2KWrhY19 TCRbph16u cVuWy1JIBX zJpHBduKS p/9bt8mMQ GXfDuIznK xtJDu+PdY0 nLoXANEZA jctxQdXlZ a0B3nDGCo O0SNPwSaM MEDccE2jJB wzOBNk3Qc E2gbRM0fB No4wQN5wT aOkHDO4E2 T9BwT6DtEz T8E2gDBQ0 HBdpCQcND gTZR0HBRo G0UNHwUaCM FDScF2kpB w0uBNlPQc FOg7RQ0/B RoQwUNRwX aUkHDU4E2V dBwVaBtFT R8FWhjBQ1 nBdpaQcNb gTZX0HBXo O0VNPwVaIM FzGHhJwUs ObIYgzdOB 1DEj+p9po EvfS+EFAqs NqodCVR6f 6xKjyvbXH WdTvL3k16 RTHRDFz4V FZI8KiIsec 759WuF/Ud d7vQbIuoi WB8bse3LI yNf4id19x JOzyPe82ja djNJNoD4U wPRHeqRmN bMdapOR5/ qlMsoHkDVs 6cb9d3XZ+ A2IbNg5Av 12q0/lpn+ BAWFc4eNd 1tz06e+x+q U2RsYgNPP NFv6FUjgp mP7mSZqId DP0NzOsZ/ HfgDT+mWbb gVMvRdede xOr3v+xrS ueBvNG+kK 9j5Pt8meTH ltb+yaSc7 muEHGxdQ+ d3OJAsJp/ SStSQWSxq ha0TCCohla ZEOZ+A/U0 wLNflgsMv 1+k3nINhs lj8dq9B/Vk wCX3etO+c tNe92ZBbz wC7oD1WjG l/jHL3Dti 4z1PJ1ZgLW sJFo1lEAv s3hY+Il6I DW6zwo0qM J/FN7z7rv l5+rFHv3K+ jg1L6iKHN df6BfLnvc gjlkf+0D0 hbeKBRBTPl W/HjHfIVE vuCkXbIKy 3urt0mwc6 pqpTXEkYU GHF5k3yECF u4/uohwGk b/YeDs5K5 JYPdefTrr vXk1byCwF xS21cfJen7 fcxuWKyVs YrYXuu16U DuVjM3Vyv 1APh3Hb8FW ynALutcIP wYtSL80qQ y/hYdFbG2 VCTU+mDGA w8tbxs28K3 wivn2V3i3 PO45zDXO3 OWfEX1HgR 6hvAv70Fd fSpjmqfNB3 xqD2kVit2 07+f6HGGg jpTL//FIH t+H/Mszu77 Bfh3c++fz S81/7vE7M HF8uLS68X l4+/nf/yh +q8UX3T+2P lz59vOUue vnR87252j znkn6Py98 4/OPzv/Wv r30n+XP1v+ 3HT92WfVO X/oOD/LX/ 4PoW12ew= =</latexit >
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<latexit sha1_base64="SZMajMjc8GKHvJQxBA8mROUmMkM="></latexit>
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<latexit sha1_base6 4="C/CfruNCzFt/HjRv7xdhPeUJk7s=">AAAy D3iclVvbctvIEdXmulFuu8ljXlCRXbtJySrJ3 qrs4+p+oyRK1N20XSDYBGHhZswQlMxi/mFfk w/JWyqv+YT8Rr4gPTMYdA8EeSuqsoQ+Z6Yxl9 PTTRAe5HEk5Orqfz770Y9/8tOf/fzzXyz+8le //s1vv/jyd5cimxQBXARZnBXXA19AHKVwISMZ w3VegJ8MYrga3G0q/qqEQkRZei4fcniT+GEaj aLAlwhd9cvy3Ye37999sbS6sqp/vMcXa9XF0k L103335ep/+8MsmCSQyiD2hXi9tprLNzO/kFE Qw3yxPxGQ+8GdH8JrvEz9BMSbmR7v3HuOyNA bZQX+S6WnUd5j5idCPCQDbJn4ciyanALbuNcT Ofr2zSxK84mENDA3Gk1iT2aemrw3jAoIZPyAF 35QRDhWLxj7hR9IXCLnLoPEmcNMRjiB+eLic/ XjHW9feUfr53ve1vbO/vH++f7Jcc/T1GLbWJf xr5qpWFZuF597R35x5wkcCu6B8LKRF/i5uVaL UsAIiiJKQzXuYVRGwjYbReGkABxpCtMgSxI/H c76CMYwkvPZrA+J93UHr/80nz9qE+BWQWFbb WqrrV0RhePa2Zky2lrJLLdtzrO8rcUgkzJLbK MNbT1qV83bt838p1oMbIvBUy0C2yJ4qsXQthi qFrgNezi7WM3Q8z1sr3QBIwykoYdrk7g+8FqB 89drb9DLYOQtrSkn6GVHb4rZNVQdLHtxNoXiR YBhubLYR5d6WWG0tDYzG/jXPloz7aCtOw43kn 684u2gGITEmFJ7L9SOIW887liPO02PmpbTzN5 z6WV1V+HZRh7OqDJe2h4fJv6Quiy9WvrmUbf luo+9esVdfaOn0zOq/uRyoPLN4KsQcNajxYFd ENO7Z3v3Wnqf2V465qdZHWUr9cKYuwu9MnUMP rE0TYfjAqDpkvlbevXYI60a8/3qsW8/9QA3QX VuWTL4YOZsmzw9acfPJM+h8JQf42a7crPd5mb dK/wprXvD2YsXL/wyi4beRKijKRp5eSZEhInG uM5jH0On8v/06NSBm2MktcxRMaZ71eb/nmTla LN2tPmDjnDOaQj6DDZthfGh4XpEKBVLW1cvX jwpExydH4cZJphx0jJP5Mzo6kafnChz9Wim69 bVeosrK3h7P5xE7evTh8G502n9Bzs9WtQcD61 q5kx9CjXDVVef2hTTv6nebt2/6/a3M61vgKNW 108OuBIcRLESa6wu8EDHBuqq8jeKs6zQtL4yv L6sGiA1SGZrzWwjCwyE+ayvMn/gx7OtZoPSj6 Mhb/DOXBfJzFDzRy5ByPYOmpnXM4JcqByXiyj O0io/naGLLPFKv4h8jFarb5D+THm+l2lWJOj 1WR+hZ3O7nEWD9okZuMyAmMBlAmKGLjMkBlwG iBm5zIiY0GVCYsYuMyYmcpmImPcu856YO5e5I yZ2mXiuZVwkXiQwYrEEHz6ow87s4LL3fiKkN8 zSr6SnamGU44M6eZyN8ZLKd+r6TumumctkxOQ ukxPzwWU+EFO4TEGMcBlBjHQZSczEZSbElC5T EjN1mSkx9y5zT8yDyzwQ89FlPs5NmWcDADNz Vh/vZRUkMxNKgxELm3rccmyixLbQNuMZx+EBw Sw2yoBgFhjlkGAWFSUQzEKiHBHM4qEMCWbBUI 4JZpFQTghmYVC+J5jFQHlHMAuAMiY4ZnBCcMJ gttB8hTOCmZjLnGCm5PIDwUzGZUEw03ApCBZ8 UwmW7WvCpVsSzHRbTglmoi3vCWaKLR8IZnItP xJstbodg/pMrT/tFS26BSO61nMZjPJaT2Yw8m s9m8FosPV0BiPE1vMZjBpbT2gwkmw9o8Hosv WURu7JcxqMQltPajAybT2rwWi1eVpbLnG5hHN PnsRgpNt6FoPRb+tpDEbErecxGCW3nshg5Nx6 JoPRdOupDEbYrecyGHW3nsxgJN56NoPReevpD EbsreczGMU/fUJjLBRRUFcoyTrFxzqFTbJB8A aDNwneZPAWwVsM3iZ4m8E7BO8weJfgXQbvEbz H4H2C9xl8QPABgw8JPmRwh+AOg48IPmLwMcHH DD4h+ITBXYK7DD4l+JTBZwSfMbhHcI/B5wSf M/iC4AsGXxJ8yeArgq8YfE3wNYNvCL5h8C3Bt 08fr67owKiOaXSd6VdLj3EbnNt0uU3ObbncFu e2XW6bczsut8O5XZfb5dyey+1xbt/l9jl34HI HnDt0uUPOdVyuw7kjlzvi3LHLHXPuxOVOONd1 uS7nTl3ulHNnLnfGuZ7L9Th37nLnnLtwuQvOX brcJeeuXO6Kc9cud825G5e74dyty1nZX/ISov wI+nMEfnZdrfuWWQoz+3nWYsnEQP2EkkZdEy vcrYfLCmbIwCBUh+gqBBGqPnTtgQjVHGU1Eqo 0dJ2BCNUXurpAhKoKXVMgQrWEriQQoQpC1w+I UN2gqwZEqFrQtQIiMVsHg1BloOsCRFK2fgahK kDXAIhQ7teZHxHK+DrfI0J5Xmd5RARbcINQTi +rbWGbUhqE8rfO3ohQ1tY5GxHK1TpTI0IZWud nRNqqUbcMLf04H6v91n9rBZaDShxaFxakj1r0 ZKKiYj8ZDFUPc0FElkCocP2XYC1JJUcLoENE 8DdBIgoT1VX/JdgKtxJtPZHZjI9/psRqLRRrQ BYKdcgmNVMCtRYKdEQWijMkC4U5JguHy8aKgn xPForxjq3NTImwnvlMCdBauJhsFVF8GVuSmRK dtVB0H8hCwRVspWZKaPUCzZTIrIULzZYZBVaS heKakoXCuicLRfVAFgrq47z6zgvz7L3BdY5Fn VFu1ZkVEcqoOp8iQnlUZ1FEKHvq3IkI5UydM RGhTKnzJCKUH3V2RISyos6JiFAu1JkQEcqAOv 8hQnlPZz1EKNvpXIcI5Tid4RChzKbzGiKUz3Q 2Q4SymM5hiFDu0pkLEcpYOl8hQnlKZylEKDvp 3IQI5SSdkRChTKTzECKUf3T2QYSyjs45iFCu0 ZkGkVu2g5QXBjwtJN1xdRD38Yqtng19xXSq8K 8nV8Ww4nomjrWKziEV6sviLQhivwAU1XhdnUB 4R1PsiVGkHpVCGmTDKA3RmT+JFSJG9XUynwn 1lLcH8ikHgywe/pCbwf0cg7D5pDYV+jtCkzcr f/opdTU1aerLVDD1yw2Lkf7lpsUoAuSWxSgG5 LbFKArkjsUoDuSuxSgS5J7FKBbkvsUoGuSBxS ge5KHFKCJkx2IUE/LIYhQV8thiFBfyxGIUGbJ rMYoNeWoxig55ZjGKD9mzGEWIPLcYxYi8sBhF iby0GMWJvLIYRYq8thjFiryxGEWLvLWYqchQy LuFn48NG9rPuYHzcSPcYDDpItxkMEkj3GIwq SPcZjAJJNxhMGkk3GUwySTcYzApJdxnMIklPG Aw6SU8ZDBJJuwwmFQTHjGYhBMeM5i0E54wmOQ TdhlMCgpPGUwiCs8YTDoKewwmKYXnDCY1hRcM JkGFlwwmTYVXDCZZhdcMJmWFNwwmcYW3DLYVP x5tVakm6qcoAyYusUEoaUtsEkrSEluEamU997 b0NxkTAZ7vCZAe3jqGobe97A0g8BUux5Hwptk kHiKEFnhCf++BteSk8NTbPVmMjtT7LnCfY22 pv8y1X6nv0B1JnWKXUBKn2COUtCn2CSVpigNC SZnikFASpugQSroUR4SSLMUxoaRKcUIoiVJ0C SVNilNCSZLijFBSpOgRSoIU54SSHsUFoSRHcU koqVFcEUpiFNeEkhbFDaEkRXFLaP3IJcW6D/R HCN88bKmKQKAKoOMW/6o8XCcLpbpBFkp0kyyU 5hZZeNhtk4Ui2iELxbNLFopmjywUyz5ZKJIDs lAch2ShKDpkoRiOyEIRHJOFm39CFm56lyzc7 FOycJPPyMLN7ZGFm3pOFm7mBVm4iZdk4eZdkY Wbdk0WbtYNWbhJt+x+VaVVVVlqy4BvmTQVFx4 pKn71C3sYxAZd9qaRHGcT6WG5400xpeVQuAUR UEXkVEPV7WWtAd3wUSEIulyCRr0EumCCRsUEu mSCRs0EumiCRtUEumyCRt0EunCCRuUEunSCRu 0EuniCRvUEunyCRv0EuoCCRgUFuoSCRg0Fuoi CRhUFuoyCRh0FupCCRiUFupSCRi0FupiCRjUF upyCRj0FuqCCRkUFuqSCRk0FuqiCRlUFuqyC Rl0FurCCRmUFurSCRm0FuriCRnUFuryCRn0Fu sACVmHhJwVMObKYgDdJh1DED+qlpaEvfS+EFA rMNsqOBCp9MFGpx5VtrprOZ/m7Wb9IZtrQiU9 5hSSPighTntO/fndw8KDTnX4NRN0E82PDt31D ZOxL/KTu3sJp2eUtu/O2wSTZEOJPTUQ3qGdir Ef3qRp1P9Uol1E8hKplXxv16OseeEzILBj7Qr 1b609kpj9BQeGMsPECa27a1GOsujwewBCcds ZsaVcggYeObWdM1EKgn6G5jWM/j/0A5vUbNZ0 KmHvPveraXV63//a8znjbzYF0BHtpp9Nkz+Y8 tzdOzSRna9wg42Jun7u5RAHhvH6S1qQCSXNUV jSKoGi6FtlIJv49tbRAsx0mi0y/xGQesj32ks cTNfuP6kmAyx525vwNpsPOow289AsagTKa/iX +8Qvc+yJjLXuPNmAzK4lWhhLoVRaPCj9RD6TG 06zAAlX4D8J71nn78pl6e0e/lz5JzVuoIsf9 F/rtsWd9iGPWxj4Qfe5tYALEkE/VrweMd0jUW 2yqCjZOWWv1Cmk2CXXO1EVxJGFZuxeZN8xAuZ tGd1EOw8hfabyCnBVJrB7ez2edt6vzFjJLQXF rbZyc6n4v27hcMXkLo7XQeduP0pF8aIZO7hfq 4TAeG74Klh7gWSv8ELwo9dKsKugl3K94m+NMq OXJVAEYjL0t/OybwlfCG2TZ3cqi8zjnJFenc1 b8GTVehHoA+Le/rK4+1VCdk6YhXrW71GrFZv r3Ey3OUVDn6g2/GGTfH2Ccxdl0UIB/t/jui6W 15v+JeHxx+XJl7dXKy9Nvlr77tvr/Ep8v/GHh jwtfL6wt/GXhu4W9he7CxUKwcLfw/cLfFv6+9 v3aP9b+ufYv0/RHn1V9fr/g/Kz9+38s2l9c</ latexit>
vjq
<latexit sha1_base6 4="C/CfruNCzFt/HjRv7xdhPeUJk7s=">AAAy D3iclVvbctvIEdXmulFuu8ljXlCRXbtJySrJ3 qrs4+p+oyRK1N20XSDYBGHhZswQlMxi/mFfk w/JWyqv+YT8Rr4gPTMYdA8EeSuqsoQ+Z6Yxl9 PTTRAe5HEk5Orqfz770Y9/8tOf/fzzXyz+8le //s1vv/jyd5cimxQBXARZnBXXA19AHKVwISMZ w3VegJ8MYrga3G0q/qqEQkRZei4fcniT+GEaj aLAlwhd9cvy3Ye37999sbS6sqp/vMcXa9XF0k L103335ep/+8MsmCSQyiD2hXi9tprLNzO/kFE Qw3yxPxGQ+8GdH8JrvEz9BMSbmR7v3HuOyNA bZQX+S6WnUd5j5idCPCQDbJn4ciyanALbuNcT Ofr2zSxK84mENDA3Gk1iT2aemrw3jAoIZPyAF 35QRDhWLxj7hR9IXCLnLoPEmcNMRjiB+eLic/ XjHW9feUfr53ve1vbO/vH++f7Jcc/T1GLbWJf xr5qpWFZuF597R35x5wkcCu6B8LKRF/i5uVaL UsAIiiJKQzXuYVRGwjYbReGkABxpCtMgSxI/H c76CMYwkvPZrA+J93UHr/80nz9qE+BWQWFbb WqrrV0RhePa2Zky2lrJLLdtzrO8rcUgkzJLbK MNbT1qV83bt838p1oMbIvBUy0C2yJ4qsXQthi qFrgNezi7WM3Q8z1sr3QBIwykoYdrk7g+8FqB 89drb9DLYOQtrSkn6GVHb4rZNVQdLHtxNoXiR YBhubLYR5d6WWG0tDYzG/jXPloz7aCtOw43kn 684u2gGITEmFJ7L9SOIW887liPO02PmpbTzN5 z6WV1V+HZRh7OqDJe2h4fJv6Quiy9WvrmUbf luo+9esVdfaOn0zOq/uRyoPLN4KsQcNajxYFd ENO7Z3v3Wnqf2V465qdZHWUr9cKYuwu9MnUMP rE0TYfjAqDpkvlbevXYI60a8/3qsW8/9QA3QX VuWTL4YOZsmzw9acfPJM+h8JQf42a7crPd5mb dK/wprXvD2YsXL/wyi4beRKijKRp5eSZEhInG uM5jH0On8v/06NSBm2MktcxRMaZ71eb/nmTla LN2tPmDjnDOaQj6DDZthfGh4XpEKBVLW1cvX jwpExydH4cZJphx0jJP5Mzo6kafnChz9Wim69 bVeosrK3h7P5xE7evTh8G502n9Bzs9WtQcD61 q5kx9CjXDVVef2hTTv6nebt2/6/a3M61vgKNW 108OuBIcRLESa6wu8EDHBuqq8jeKs6zQtL4yv L6sGiA1SGZrzWwjCwyE+ayvMn/gx7OtZoPSj6 Mhb/DOXBfJzFDzRy5ByPYOmpnXM4JcqByXiyj O0io/naGLLPFKv4h8jFarb5D+THm+l2lWJOj 1WR+hZ3O7nEWD9okZuMyAmMBlAmKGLjMkBlwG iBm5zIiY0GVCYsYuMyYmcpmImPcu856YO5e5I yZ2mXiuZVwkXiQwYrEEHz6ow87s4LL3fiKkN8 zSr6SnamGU44M6eZyN8ZLKd+r6TumumctkxOQ ukxPzwWU+EFO4TEGMcBlBjHQZSczEZSbElC5T EjN1mSkx9y5zT8yDyzwQ89FlPs5NmWcDADNz Vh/vZRUkMxNKgxELm3rccmyixLbQNuMZx+EBw Sw2yoBgFhjlkGAWFSUQzEKiHBHM4qEMCWbBUI 4JZpFQTghmYVC+J5jFQHlHMAuAMiY4ZnBCcMJ gttB8hTOCmZjLnGCm5PIDwUzGZUEw03ApCBZ8 UwmW7WvCpVsSzHRbTglmoi3vCWaKLR8IZnItP xJstbodg/pMrT/tFS26BSO61nMZjPJaT2Yw8m s9m8FosPV0BiPE1vMZjBpbT2gwkmw9o8Hosv WURu7JcxqMQltPajAybT2rwWi1eVpbLnG5hHN PnsRgpNt6FoPRb+tpDEbErecxGCW3nshg5Nx6 JoPRdOupDEbYrecyGHW3nsxgJN56NoPReevpD EbsreczGMU/fUJjLBRRUFcoyTrFxzqFTbJB8A aDNwneZPAWwVsM3iZ4m8E7BO8weJfgXQbvEbz H4H2C9xl8QPABgw8JPmRwh+AOg48IPmLwMcHH DD4h+ITBXYK7DD4l+JTBZwSfMbhHcI/B5wSf M/iC4AsGXxJ8yeArgq8YfE3wNYNvCL5h8C3Bt 08fr67owKiOaXSd6VdLj3EbnNt0uU3ObbncFu e2XW6bczsut8O5XZfb5dyey+1xbt/l9jl34HI HnDt0uUPOdVyuw7kjlzvi3LHLHXPuxOVOONd1 uS7nTl3ulHNnLnfGuZ7L9Th37nLnnLtwuQvOX brcJeeuXO6Kc9cud825G5e74dyty1nZX/ISov wI+nMEfnZdrfuWWQoz+3nWYsnEQP2EkkZdEy vcrYfLCmbIwCBUh+gqBBGqPnTtgQjVHGU1Eqo 0dJ2BCNUXurpAhKoKXVMgQrWEriQQoQpC1w+I UN2gqwZEqFrQtQIiMVsHg1BloOsCRFK2fgahK kDXAIhQ7teZHxHK+DrfI0J5Xmd5RARbcINQTi +rbWGbUhqE8rfO3ohQ1tY5GxHK1TpTI0IZWud nRNqqUbcMLf04H6v91n9rBZaDShxaFxakj1r0 ZKKiYj8ZDFUPc0FElkCocP2XYC1JJUcLoENE 8DdBIgoT1VX/JdgKtxJtPZHZjI9/psRqLRRrQ BYKdcgmNVMCtRYKdEQWijMkC4U5JguHy8aKgn xPForxjq3NTImwnvlMCdBauJhsFVF8GVuSmRK dtVB0H8hCwRVspWZKaPUCzZTIrIULzZYZBVaS heKakoXCuicLRfVAFgrq47z6zgvz7L3BdY5Fn VFu1ZkVEcqoOp8iQnlUZ1FEKHvq3IkI5UydM RGhTKnzJCKUH3V2RISyos6JiFAu1JkQEcqAOv 8hQnlPZz1EKNvpXIcI5Tid4RChzKbzGiKUz3Q 2Q4SymM5hiFDu0pkLEcpYOl8hQnlKZylEKDvp 3IQI5SSdkRChTKTzECKUf3T2QYSyjs45iFCu0 ZkGkVu2g5QXBjwtJN1xdRD38Yqtng19xXSq8K 8nV8Ww4nomjrWKziEV6sviLQhivwAU1XhdnUB 4R1PsiVGkHpVCGmTDKA3RmT+JFSJG9XUynwn 1lLcH8ikHgywe/pCbwf0cg7D5pDYV+jtCkzcr f/opdTU1aerLVDD1yw2Lkf7lpsUoAuSWxSgG5 LbFKArkjsUoDuSuxSgS5J7FKBbkvsUoGuSBxS ge5KHFKCJkx2IUE/LIYhQV8thiFBfyxGIUGbJ rMYoNeWoxig55ZjGKD9mzGEWIPLcYxYi8sBhF iby0GMWJvLIYRYq8thjFiryxGEWLvLWYqchQy LuFn48NG9rPuYHzcSPcYDDpItxkMEkj3GIwq SPcZjAJJNxhMGkk3GUwySTcYzApJdxnMIklPG Aw6SU8ZDBJJuwwmFQTHjGYhBMeM5i0E54wmOQ TdhlMCgpPGUwiCs8YTDoKewwmKYXnDCY1hRcM JkGFlwwmTYVXDCZZhdcMJmWFNwwmcYW3DLYVP x5tVakm6qcoAyYusUEoaUtsEkrSEluEamU997 b0NxkTAZ7vCZAe3jqGobe97A0g8BUux5Hwptk kHiKEFnhCf++BteSk8NTbPVmMjtT7LnCfY22 pv8y1X6nv0B1JnWKXUBKn2COUtCn2CSVpigNC SZnikFASpugQSroUR4SSLMUxoaRKcUIoiVJ0C SVNilNCSZLijFBSpOgRSoIU54SSHsUFoSRHcU koqVFcEUpiFNeEkhbFDaEkRXFLaP3IJcW6D/R HCN88bKmKQKAKoOMW/6o8XCcLpbpBFkp0kyyU 5hZZeNhtk4Ui2iELxbNLFopmjywUyz5ZKJIDs lAch2ShKDpkoRiOyEIRHJOFm39CFm56lyzc7 FOycJPPyMLN7ZGFm3pOFm7mBVm4iZdk4eZdkY Wbdk0WbtYNWbhJt+x+VaVVVVlqy4BvmTQVFx4 pKn71C3sYxAZd9qaRHGcT6WG5400xpeVQuAUR UEXkVEPV7WWtAd3wUSEIulyCRr0EumCCRsUEu mSCRs0EumiCRtUEumyCRt0EunCCRuUEunSCRu 0EuniCRvUEunyCRv0EuoCCRgUFuoSCRg0Fuoi CRhUFuoyCRh0FupCCRiUFupSCRi0FupiCRjUF upyCRj0FuqCCRkUFuqSCRk0FuqiCRlUFuqyC Rl0FurCCRmUFurSCRm0FuriCRnUFuryCRn0Fu sACVmHhJwVMObKYgDdJh1DED+qlpaEvfS+EFA rMNsqOBCp9MFGpx5VtrprOZ/m7Wb9IZtrQiU9 5hSSPighTntO/fndw8KDTnX4NRN0E82PDt31D ZOxL/KTu3sJp2eUtu/O2wSTZEOJPTUQ3qGdir Ef3qRp1P9Uol1E8hKplXxv16OseeEzILBj7Qr 1b609kpj9BQeGMsPECa27a1GOsujwewBCcds ZsaVcggYeObWdM1EKgn6G5jWM/j/0A5vUbNZ0 KmHvPveraXV63//a8znjbzYF0BHtpp9Nkz+Y8 tzdOzSRna9wg42Jun7u5RAHhvH6S1qQCSXNUV jSKoGi6FtlIJv49tbRAsx0mi0y/xGQesj32ks cTNfuP6kmAyx525vwNpsPOow289AsagTKa/iX +8Qvc+yJjLXuPNmAzK4lWhhLoVRaPCj9RD6TG 06zAAlX4D8J71nn78pl6e0e/lz5JzVuoIsf9 F/rtsWd9iGPWxj4Qfe5tYALEkE/VrweMd0jUW 2yqCjZOWWv1Cmk2CXXO1EVxJGFZuxeZN8xAuZ tGd1EOw8hfabyCnBVJrB7ez2edt6vzFjJLQXF rbZyc6n4v27hcMXkLo7XQeduP0pF8aIZO7hfq 4TAeG74Klh7gWSv8ELwo9dKsKugl3K94m+NMq OXJVAEYjL0t/OybwlfCG2TZ3cqi8zjnJFenc1 b8GTVehHoA+Le/rK4+1VCdk6YhXrW71GrFZv r3Ey3OUVDn6g2/GGTfH2Ccxdl0UIB/t/jui6W 15v+JeHxx+XJl7dXKy9Nvlr77tvr/Ep8v/GHh jwtfL6wt/GXhu4W9he7CxUKwcLfw/cLfFv6+9 v3aP9b+ufYv0/RHn1V9fr/g/Kz9+38s2l9c</ latexit>
perturb
Multi-View 
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…
…
vjf
<latexit sha1_base6 4="Zcx/cJoAadhvOo6PcxCk1+eXuLw=">AAAy KniclVvbctzGEaVzdZg4sZPHvKBCqeykKJZWc lX8aN5JcUku7xetpMJie7EQcRNmFktqa/MPe U1+IV+TN1de8yHpmcGge7CgXGGVRcw5gwZm5v T0AQgP8jgS8vnzHz77yU9/9vNf/PLzXy3/+jd f/PZ3X371+0uRTYoALoIszorrgS8gjlK4kJGM 4TovwE8GMVwN7jYVf1VCIaIsPZcPObxJ/DCNR lHgS4Su+mX5bvT2/bsvV56vPdc/3uJBpzpYWa p+eu++6nzRH2bBJIFUBrEvxOvO81y+mfmFjII Y5sv9iYDcD+78EF7jYeonIN7M9P3OvaeIDL1 RVuB/qfQ0ys+Y+YkQD8kAeya+HIsmp8A27vVE jr57M4vSfCIhDcyFRpPYk5mnBu8NowICGT/gg R8UEd6rF4z9wg8kTpFzlUHijGEmIxzAfHn5qf rxjravvMP18z1va3tn/2j/fP/46MzT1HLbva7 ibzVSsarCLj/1Dv3izhN4K7gGwstGXuDn5lhN SgEjKIooDdV9D6MyErbbKAonBeCdpjANsiTx0 +Gsj2AMIzmfzfqQeN908fjP8/lCnwCXCgrba 1O32voVUTiug52qRlsvmeW2z3mWt/UYZFJmie 20oVsL/apx+7ab/1iPge0xeKxHYHsEj/UY2h5 D1QOXYQ9HF6sRer6H/ZUuYISJNPRwbhI3Bh4r cP668wajDEbeSkcFwSg7elHMqqHqYNWLsykUz wJMy7XlPobU0wqjlc7MLODf+tia6QBtp+PtRt KP17wdFIOQmFNq7YVaMeRNxB0bcacZUdNymtl rrryorio828nDEVWNF/aMDxN/SKesvFz5duG 01foce/SSh/pWD+fMqPqT04HKNzdfpYAzHy0B 7ISYs8/s2WctZ5/as3TOT7M6y9bqiTFXF3pm6 hx8ZGqaAccFQDMki7fycjEizRqL/XIxtp96gI ugTm6ZMvhgxmy7PD5oJ84kz6HwVBwTZrsKs90 WZt0r/CnNeyPYs2fP/DKLht5EqK0pGnl5JkSE hcaEzmMfU6eK//jdqQ03x0xqGaNizOlVn/97k FWgzTrQ5o8GwjGnIeg92PQVJoaG6ztCqVjah nr27FGZ4N35cZhhgRknLeNEztxd3emTA2WhFk a6bkOtt4SygrfXw0HUsT69GZw7J63/6EkLk5r jplWNnKlPoeZ21dGnFsWc31Rvrz6/555vR1pf AO9aHT96w5XgIIqVWGN1gBs6dlBHVbxRnGWFp vWR4fVh1QGpQTLrNKuNLDAR5rO+qvyBH8+2mh 1KP46GvMM7c1wkM0PNF0KCkO0naGZejwhyoWp cLqI4S6v6dIohssQr/SLyMVutvkH6MxX5XqZ ZkWDUJ32EnsztdBYN2idm4DIDYgKXCYgZusyQ GHAZIGbkMiNiQpcJiRm7zJiYyGUiYt67zHti7 lzmjpjYZeK5lnGReJHAjEULPnxQm51ZwVXv/U RIb5ilX0tPeWGU44PaeZyF8ZIqdurGTumqmct kxOQukxPzwWU+EFO4TEGMcBlBjHQZSczEZSbE lC5TEjN1mSkx9y5zT8yDyzwQ89FlPs6NzbMJ gJU5q7f3skqSmUmlwYilTX3fcmyyxPbQbcYzj sMDgllulAHBLDHKIcEsK0ogmKVEOSKY5UMZEs ySoRwTzDKhnBDM0qB8TzDLgfKOYJYAZUxwzOC E4ITBbKL5DGcEMzGXOcFMyeUHgpmMy4JgpuFS ECz4ohIs2+eES7ckmOm2nBLMRFveE8wUWz4Qz ORafiTYanU7BvVMrZ/2ihbdghFd674MRnmtOz MY+bXuzWA02Lo7gxFi6/4MRo2tOzQYSbbu0W B02bpLI/foPg1Goa07NRiZtu7VYLTa3K0tl7h cwrlHd2Iw0m3di8Hot3U3BiPi1v0YjJJbd2Qw cm7dk8FounVXBiPs1n0ZjLpbd2YwEm/dm8Hov HV3BiP21v0ZjOIf36ExF4ooqB1Ksk75sU5pk2 wQvMHgTYI3GbxF8BaDtwneZvAOwTsM3iV4l8F 7BO8xeJ/gfQa/IvgVgw8IPmBwl+Augw8JPmTw EcFHDD4m+JjBPYJ7DD4h+ITBpwSfMviM4DMG nxN8zuALgi8YfEnwJYOvCL5i8DXB1wy+IfiGw bcE3z6+vbqiA6M6ptF1pl8tPcZtcG7T5TY5t+ VyW5zbdrltzu243A7ndl1ul3N7LrfHuX2X2+f cK5d7xbkDlzvgXNflupw7dLlDzh253BHnjl3u mHM9l+tx7sTlTjh36nKnnDtzuTPOnbvcOecuX O6Cc5cud8m5K5e74ty1y11z7sblbjh363JW9p fcQpQfQT9H4LPr8/rcMkthZp9nLZZMDNRPqG iUIgoTv8L1MVHWLivKtcplBTNkYBCyKNqgIEL GRNsSRMiOlNVNkgnRFgQRsh7aeCBChkPbDUTI ZmiTgQiZC20tECFLoQ0FImQktI1AJGZTZBAyD doyIJKyqTUIGQRtDxAhW6BNASJkBrQVQKRgM2 8QwSbcIFTuy2rF2HqVBqHSrgs7IlTQdTlHhMq 4LuKIUPHWpRuRNqPqOtTSj/OxWm/9uxZnOajE oXVhQXoKo5cWFRX7yWCozjAHRGQJhArXvwnW alVKtQAGRAT/JciKtxKuha1wK9HWA5nN+P3Pl FhtC8UaUAuFOmSDmimB2hYKdEQtFGdILRTmmF p4u+xeUZDvqYVivGNzM1MirEc+UwK0LZxMNos ovoxNyUyJzrZQdB+ohYIr2EzNlNDqCZopkdkW TjSbZhRYSS0U15RaKKx7aqGoHqiFgvo4r/4ch iX43uC6/KLOqOzqoosIFVtdahGhEqsLLCJUW HVZRYTKqS6miFAR1SUUESqdunAiQgVTl0tEqE zqIokIFUddGhGhkqgLIiJUCHUZRITKny5+iFD R0yUPESp1utAhQgVOlzdEqKzpooYIFTNdyhCh EqYLGCJUuHTZQoTKlS5WiFCR0iUKESpNujAhQ gVJlyNEqAzpIoTILVtBqgsDXhaS3rjaiPt4xG bPpr5iulX614NjBejMFiBU0TmkQv0deQuC2C8 ARTVeVzsQXtH4QDGK1FtUSINsGKUhBvMnsUL EqD5O5jOhXgCfgXwswCCLhz8WZnA/xyRsvsRN hf7zoSmpVTz9ArsamjTWMxVM/XLDYqR/uWkxy gC5ZTHKAbltMcoCuWMxygO5azHKBLlnMcoFuW 8xygb5ymKUD/LAYpQRsmsxygl5aDHKCnlkMco LeWwxygzZsxjlhjyxGGWHPLUY5Yc8sxhliDy3 GOWIvLAYZYm8tBjlibyyGGWKvLYY5Yq8sRhli 7y1mDFrKOTdws/Hhg3tI3DgPImEGwwmXYSbD CZphFsMJnWE2wwmgYQ7DCaNhLsMJpmEewwmpY T7DCaxhK8YTHoJDxhMkgm7DCbVhIcMJuGERww m7YTHDCb5hD0Gk4LCEwaTiMJTBpOOwjMGk5TC cwaTmsILBpOgwksGk6bCKwaTrMJrBpOywhsGk 7jCWwbbhwHc2iqrJuoXLAMmLrFBKGlLbBJK0h JbhGplPfW29B85JgI83xMgPbx0DENve9UbQOA rXI4j4U2zSTxECFvgCf0nEfSSk8JTH/5kMQZ Sn8LAfY7eUv+d1/61fYeuSOoUu4SSOMUeoaRN sU8oSVO8IpSUKQ4IJWGKLqGkS3FIKMlSHBFKq hTHhJIoRY9Q0qQ4IZQkKU4JJUWKM0JJkOKcUN KjuCCU5CguCSU1iitCSYzimlDSorghlKQobgm t38ak6PtAP0L45j1MZQKBHEDXNf/KHq5TC6W6 QS2U6Ca1UJpb1MLNbptaKKIdaqF4dqmFotmjF opln1ooklfUQnEcUAtF0aUWiuGQWiiCI2rh4 h9TCxe9Ry1c7BNq4SKfUgsX94xauKjn1MLFvK AWLuIltXDxrqiFi3ZNLVysG2rhIt2y61VOq3J ZasmAL5k0jgu3FJW/+ls+TGKDrnrTSI6zifTQ 7nhTLGk5FK4hAnJEjhuqLi9rDeiOC0YQtF2Ch l8CbZig4ZhAWyZoeCbQpgkargm0bYKGbwJtnK DhnEBbJ2h4J9DmCRruCbR9goZ/Am2goOGgQFs oaHgo0CYKGi4KtI2Cho8CbaSg4aRAWyloeCnQ Zgoabgq0nYKGnwJtqKDhqEBbKmh4KtCmChqu CrStgoavAm2soOGsQFsraHgr0OYKGu4KtL2Ch r8CbbCAOSx8UsCSI4sJeJN0CEX8oL5nGvrS90 JIocBqo9qRQKUPJqr0uLLNVdf5LH836xfJTDd 04VNRIcmjIsKS55xff1Y4eNDlTn8hoi6C9bER 2348MvYlPqm7l3B69njP3rztZpJsCPGnBqI71 CMxrYXrVJ16n+qUyygeQtWzrxv13ddn4DYhs2 DsC/XZrT+RmX6CgsK5w8a3rbnpU99jdcriDQ zB6WeaLf0KJHDTsf1ME7UQ6HdobufYz2M/gHn 9sU23AubeU686dqfXPX97Xle87eaNdAX7nqfb ZE/nvLY3ds0kZ3PcIONibt+7uUQB4bx+k9akA kljVK1oFEHRDC2ykUz8e+ppgWY/LBaZ/r7JvG RbjJLHEzX6j+pNgMsedOf846aD7sICXvoF3YF qNONL/OUXuPZFxnqeLSzAZlYSrRpKoFdZPCr8 RL2QGk+zAg2q8B+E96T79sUT9WGP/mR9kpoP VEWO6y/0h2VP+hDHrI99IfrU28ACiCmfqn8eM N8hUR+4KRdsgrLe6uvSbBLqmqlNcSRhVYcXmT fMQIWbRndRDsPIX2t8nZwVSaze689n3bfP5y1 kloLiOm2cnOrzXrRxuWLyFkZrofu2H6Uj+dBM ndwv1Mth3DZ8lSxngHut8EPwotRLs8rQS7hf8 zbHmVDTkykDGIy9LXz2TeFr4Q2y7G5t2Xmdc5 yr3Tkr/oIaL0J9A/i7v6qOPtVR7ZOmIx61h9 RqxW7630d6nKOgztXHfzHIvj/APIuz6aAA/27 53Zcrneb/LrF4cPlirfNy7cXJtyvff1f9rxSf L/1x6U9L3yx1lv669P3S3lJv6WIpWLpb+vvSP 5b+2flX59+dHzr/MV1/8ll1zh+WnJ/Of/8HPl lp7A==</latexit>
S
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<latexit sha1_base6 4="cNOi38wh66kgYNn0OdpL1je4HYw=">AAAy JHiclVvLctvIFdXkOVEyyUyyzAYV2TWTlKyy7 Klkshu9JYuSKIl6mh4XCF6CsPAyuglKZjE/k G3yC/ma7FJZZJNvye1uNO5tEPJUVGULfU7jAt 19bt9DEBrkcSTk8+f/+eQHP/zRj3/y009/tvz zX3z2y199/sWvL0U2KQK4CLI4K64HvoA4SuFC RjKG67wAPxnEcDW421L8VQmFiLK0Jx9yeJP4Y RqNosCXCJ2evv185fnac/3jLR6sVwcrS9VP9+ 0X65/1h1kwSSCVQewL8Xr9eS7fzPxCRkEM8+X +REDuB3d+CK/xMPUTEG9m+k7n3lNEht4oK/B fKj2N8jNmfiLEQzLAnokvx6LJKbCNez2Ro2/e zKI0n0hIA3Oh0ST2ZOapYXvDqIBAxg944AdFh PfqBWO/8AOJk+NcZZA4Y5jJCAcwX15+qn6845 0r72ijt+9t7+weHB/0Dk6Ozz1NLbfd6yr+ViM Vqyrs8lPvyC/uPIG3grMvvGzkBX5ujtWkFDCC oojSUN33MCojYbuNonBSAN5pCtMgSxI/Hc76C MYwkvPZrA+J91UHj38/ny/0CXCpoLC9tnSrr V8RheM62JlqtPWSWW779LK8rccgkzJLbKdN3V roV43bt938x3oMbI/BYz0C2yN4rMfQ9hiqHrg M+zi6WI3Q8z3sr3QBI0yhoYdzk7gx8FiB89fr bzDKYOStrKsgGGVXL4pZNVQdrHpxNoXiWYAJu bbcx5B6WmG0sj4zC/iXPrZmOkDb6Xi7kfTjNW 8XxSAk5pRae6FWDHkTcddG3G1G1LScZvaaKy+ qqwrPdvJwRFXjhT3j/cQf0ikrL1e+XjhttT7 HHr3kob7Wwzk3qv7odKDyzc1XKeDMR0sAOyHm 7HN79nnL2Wf2LJ3z06zOsrV6YszVhZ6ZOgcfm ZpmwHEB0AzJ4q28XIxIs8Ziv1yM7ace4CKok1 umDN6bMdsujw/aiTPJcyg8FceE2anC7LSF2fA Kf0rz3gj27Nkzv8yioTcRamuKRl6eCRFhiTGh 89jH1KniP353asPNMZNaxqgYc3rV5/8eZBVoq w609b2BcMxpCHoPNn2FiaHh+o5QKpa2oZ49e 1QmeHd+HGZYYMZJyziRM3dXd/roQFmohZFu2F AbLaGs4O31cBB1rI9vBj3npI3vPWlhUnPctKq RM/Up1NyuOvrYopjzm+rt1ud33fPtSOsL4F2r 40dvuBIcRLESa6wOcEPHDuqoijeKs6zQtD4yv D6sOiA1SGbrzWojC0yE+ayvKn/gx7PtZofSj6 Mh7/DWHBfJzFDzhZAgZPsJmpnXI4JcqBqXiyj O0qo+nWGILPFKv4h8zFarb5D+TEW+l2lWJBj 1SR+hJ3M7nUWD9okZuMyAmMBlAmKGLjMkBlwG iBm5zIiY0GVCYsYuMyYmcpmImHcu846YO5e5I yZ2mXiuZVwkXiQwY9F8Dx/UZmdWcNV7NxHSG2 bpl9JTXhjl+KB2HmdhvKSKnbqxU7pq5jIZMbn L5MS8d5n3xBQuUxAjXEYQI11GEjNxmQkxpcuU xExdZkrMvcvcE/PgMg/EfHCZD3Nj82wCYGXO 6u29rJJkZlJpMGJpU9+3HJsssT10m/GM4/CAY JYbZUAwS4xySDDLihIIZilRjghm+VCGBLNkKM cEs0woJwSzNCjfEcxyoLwjmCVAGRMcMzghOGE wm2g+wxnBTMxlTjBTcvmeYCbjsiCYabgUBAu+ qATL9jnh0i0JZrotpwQz0Zb3BDPFlg8EM7mWH wi2Wt2JQX2m1p/2ihbdghFd674MRnmtOzMY+b XuzWA02Lo7gxFi6/4MRo2tOzQYSbbu0WB02b pLI/foPg1Goa07NRiZtu7VYLTa3K0tl7hcwrl Hd2Iw0m3di8Hot3U3BiPi1v0YjJJbd2Qwcm7d k8FounVXBiPs1n0ZjLpbd2YwEm/dm8HovHV3B iP21v0ZjOIf36ExF4ooqB1KskH5sUFpk2wSvM ngLYK3GLxN8DaDdwjeYfAuwbsM3iN4j8H7BO8 z+IDgAwa/IvgVgw8JPmRwh+AOg48IPmLwMcHH DD4h+ITBXYK7DD4l+JTBZwSfMfic4HMG9wju MfiC4AsGXxJ8yeArgq8YfE3wNYNvCL5h8C3Bt 49vr67owKiOaXSD6VdLj3GbnNtyuS3ObbvcNu d2XG6Hc7sut8u5PZfb49y+y+1z7sDlDjj3yuV ece7Q5Q4513G5DueOXO6Ic8cud8y5E5c74VzX 5bqcO3W5U86dudwZ585d7pxzPZfrce7C5S44d +lyl5y7crkrzl273DXnblzuhnO3Lmdlf8ktRP kB9OcI/Oz6vD63zFKY2c+zFksmBuonVDRKEY WJX+H6mChrlxXlWuWyghkyMAhZFG1QECFjom0 JImRHyuomyYRoC4IIWQ9tPBAhw6HtBiJkM7TJ QITMhbYWiJCl0IYCETIS2kYgErMpMgiZBm0ZE EnZ1BqEDIK2B4iQLdCmABEyA9oKIFKwmTeIYB NuECr3ZbVibL1Kg1Bp14UdESroupwjQmVcF3F EqHjr0o1Im1F1HWrpx/lYrbf+XYuzHFTi0Lqw IH0Ko4cWFRX7yWCozjAHRGQJhArXvwnWalVK tQAGRAT/J8iKtxKuha1wK9HWA5nN+P3PlFhtC 8UaUAuFOmSDmimB2hYKdEQtFGdILRTmmFp4u+ xeUZDvqIVivGNzM1MirEc+UwK0LZxMNosovox NyUyJzrZQdO+phYIr2EzNlNDqCZopkdkWTjSb ZhRYSS0U15RaKKx7aqGoHqiFgvowr74OwxJ8b 3BdflFnVHZ10UWEiq0utYhQidUFFhEqrLqsI kLlVBdTRKiI6hKKCJVOXTgRoYKpyyUiVCZ1kU SEiqMujYhQSdQFEREqhLoMIkLlTxc/RKjo6ZK HCJU6XegQoQKnyxsiVNZ0UUOEipkuZYhQCdMF DBEqXLpsIULlShcrRKhI6RKFCJUmXZgQoYKky xEiVIZ0EULklq0g1YUBLwtJd1xtxH08YrNnU1 8xnSr968GxAnRuCxCqqAepUN8jb0MQ+wWgqMY bagfCKxofKEaReooKaZANozTEYP4kVogY1cf JfCbUA+BzkI8FGGTx8PvCDO7nmITNh7ip0F8f mpJaxdMPsKuhSWM9U8HULzctRvqXWxajDJDbF qMckDsWoyyQuxajPJB7FqNMkPsWo1yQBxajbJ CvLEb5IA8tRhkhOxajnJBHFqOskMcWo7yQJxa jzJBdi1FuyFOLUXbIM4tRfshzi1GGyJ7FKEfk hcUoS+SlxShP5JXFKFPktcUoV+SNxShb5K3Fj FlDIe8Vfj42bGg/AgfOJ5Fwk8Gki3CLwSSNc JvBpI5wh8EkkHCXwaSRcI/BJJNwn8GklPCAwS SW8BWDSS/hIYNJMmGHwaSa8IjBJJzwmMGknfC EwSSfsMtgUlB4ymASUXjGYNJReM5gklLYYzCp KbxgMAkqvGQwaSq8YjDJKrxmMCkrvGEwiSu8Z bD9MIBbW2XVRP2AZcDEJTYJJW2JLUJJWmKbUK 2sp962/pJjIsDzPQHSw0vHMPR2Vr0BBL7C5Tg S3jSbxEOEsAWe0F+JoJecFJ568SeLMZB6FQb uc/SW+nte+237Ll2R1Cn2CCVxin1CSZvigFCS pnhFKClTHBJKwhQdQkmX4ohQkqU4JpRUKU4IJ VGKLqGkSXFKKElSnBFKihTnhJIgRY9Q0qO4IJ TkKC4JJTWKK0JJjOKaUNKiuCGUpChuCa2fxqT o+0B/hPDNc5jKBAI5gI5r/pU93KAWSnWTWijR LWqhNLephZvdDrVQRLvUQvHsUQtFs08tFMsBt VAkr6iF4jikFoqiQy0UwxG1UATH1MLFP6EWL nqXWrjYp9TCRT6jFi7uObVwUXvUwsW8oBYu4i W1cPGuqIWLdk0tXKwbauEi3bLrVU6rcllqyYA vmTSOC7cUlb/6XT5MYoOuetNIjrOJ9NDueFMs aTkUriECckSOG6ouL2sN6I4LRhC0XYKGXwJtm KDhmEBbJmh4JtCmCRquCbRtgoZvAm2coOGcQF snaHgn0OYJGu4JtH2Chn8CbaCg4aBAWyhoeCj QJgoaLgq0jYKGjwJtpKDhpEBbKWh4KdBmChpu CrSdgoafAm2ooOGoQFsqaHgq0KYKGq4KtK2C hq8Cbayg4axAWytoeCvQ5goa7gq0vYKGvwJts IA5LPykgCVHFhPwJukQivhBvc809KXvhZBCgd VGtSOBSh9MVOlxZZurrvNZ/nbWL5KZbujCp6J CkkdFhCXPOb9+rXDwoMudfkNEXQTrYyO2fXlk 7Ev8pO5ewunZ5T2787abSbIhxB8biO5Qj8S0F q5Tdep+rFMuo3gIVc++btR3X5+B24TMgrEv1G u3/kRm+hMUFM4dNt5tzU2f+h6rUxZvYAhOP9 Ns6VcggZuO7WeaqIVAP0NzO8d+HvsBzOuXbTo VMPeeetWxO73u+TvzuuLtNG+kI9j7PJ0mezbn tb2xayY5m+MGGRdz+9zNJQoI5/WTtCYVSBqja kWjCIpmaJGNZOLfU08LNPthscj0+03mIdtilD yeqNF/UE8CXPawM+cvNx12Fhbw0i/oDlSjGV/ iL7/AtS8y1vN8YQG2spJo1VACvcriUeEn6oHU eJoVaFCF/yC8J53vXjxRL/boV9YnqXlBVeS4 /kK/WPakD3HM+tgHok+9TSyAmPKp+u8B8x0S9 YKbcsEmKOut3i7NJqGumdoURxJWdXiRecMMVL hpdBflMIz8tcbbyVmRxOq5/nzW+e75vIXMUlD cehsnp/q8F21crpi8hdFa6HzXj9KRfGimTu4X 6uEwbhu+SpZzwL1W+CF4UeqlWWXoJdyveVvjT KjpyZQBDMbeNn72TeFL4Q2y7G5t2Xmcc5Kr3T kr/oAaL0J9A/i7v6qOPtZR7ZOmIx61h9RqxW 76/0d69FBQPfXyXwyy7w8wz+JsOijAv1vWf0D xZ/Xzx/rPJRYPLl+srb9c+/r065Vvv6n+lOLT pd8u/W7pq6X1pT8tfbu0v9RdulgKlmDpr0t/W /r7+j/W/7n+r/V/m64/+KQ65zdLzs/6f/8HIE FnYA==</latexit>
vjf ⇠N (µj , j)
<latexit sha1_base6 4="3Kon7h4ax9iFvVfEwM64BTlAgwU=">AAAy UniclVvbctzGEV3HuTiMncjJY16QUCrbKYolU q6KH837bXm/UyupsNheLEjchJkFSW1tfiJfk 9fkF/KSX8lTemYw6B4sKFdYJRJzzqCBmTk9fR YL9fM4EvLVq/989rPPf/6LX/7qi1/P/ebLr37 7u2df//5CZOMigPMgi7Piqu8LiKMUzmUkY7jK C/CTfgyX/bs1xV+WUIgoS8/kYw5vEz9Mo2EU+ BKh989e9sry/fDdbe9PPREl+Dvx5Sjw48nB9N temYzf3S54vVJEYeK/u/3u/bP5V4uv9I83e7B UHcx3qp+j918vfdUbZME4gVQGsS/Em6VXuXw 78QsZBTFM53pjAbkf3PkhvMHD1E9AvJ3ocU29 F4gMvGFW4L9UehrlZ0z8RIjHpI891W2LJqfAN u7NWA5/eDuJ0nwsIQ3MhYbj2JOZpybJG0QFBD J+xAM/KCK8Vy8Y+YUfSJxK5yr9xBnDREY4gOn c3Av14x1sXHr7K2fb3vrG5s7BztnO4cGpp6m5 tntdwL9qpGJBhZ174e37xZ0n8FZwrYSXDb3Az 82xmpQChlAUURqq+x5EZSRst2EUjgvAO03hP siSxE8Hkx6CMQzldDLpQeJ928Xj76bTmT4BLh UUtteabrX1K6JwVAc7UY22XjLLbZ+zLG/r0c+ kzBLbaVW3ZvpV4/ZtN/+pHn3bo/9Uj8D2CJ7q MbA9BqoHLsM2ji5WI/R8D/srXcAQE27g4dwkb gw8VuD0zdJbjNIfevNLKghG2dSLYlYNVQcLXp zdQ/EywPRdnOthSD2tMJxfmpgF/FsPWxMdoO1 0vN1I+vGit4liEBJzSq29UCuGvIm4aSNuNiN qWt5n9przy9VVhWc7eTiiqrFsz/gw9gd0yvzr +e9nTluoz7FHr3mo7/VwTo2qPzkdqHxz81UKO PPREsBOiDn71J592nL2iT1L5/x9VmfZYj0x5u pCz0ydg09MTTPgqABohmTx5l/PRqRZY7Ffz8b 2Uw9wEdTJLVMGH8yYbZenB+3EGec5FJ6KY8Js VGE22sKseIV/T/PeCPby5Uu/zKKBNxZqa4qGX p4JEWFBMqHz2MfUqeI/fXdqw80xk1rGqBhze tXn/x5kFWitDrT2k4FwzGkIeg82fYWJoeH6jl AqlrahXr58UiZ4d34cZlhgRknLOJEzd1d3+uR AWaiZka7YUCstoazg7fVwEHWsT28GZ85JKz95 0syk5rhpVSNn6lOouV119KlFMec31XtUn3/kn m9HWl8A71odP3nDleAgipVYY3WAGzp2UEdVvG GcZYWm9ZHh9WHVAal+MllqVhtZYCJMJ7XjWm9 2KP04GvAO781xkUwMNZ0JCUK2n6CZaT0iyIW qcbmI4iyt6tMJhsgSr/SLyMdstfoG6U9U5AeZ ZkWCUZ/3EHo+tdNZNGifmL7L9IkJXCYgZuAyA 2LAZYCYocsMiQldJiRm5DIjYiKXiYi5dZlbYu 5c5o6Y2GXiqZZxkXiRwIxFqz54VJudWcEF73Y spDfI0m+kp7wwyvFR7TzOwnhJFTt1Y6d01cxl MmJyl8mJ+eAyH4gpXKYgRriMIEa6jCRm7DJj YkqXKYm5d5l7Yh5c5oGYR5d5JOajy3ycGptnE wArc1Zv72WVJBOTSv0hS5v6vuXIZIntoduMZx yH+wSz3CgDgllilAOCWVaUQDBLiXJIMMuHMiS YJUM5IphlQjkmmKVBeUswy4HyjmCWAGVMcMzg hOCEwWyi+QxnBDMxlznBTMnlB4KZjMuCYKbhU hAs+KISLNvnhEu3JJjptrwnmIm2fCCYKbZ8JJ jJtfxIsNXqRgzqM7X+tFe06BaM6Fr3ZTDKa9 2ZwcivdW8Go8HW3RmMEFv3ZzBqbN2hwUiydY8 Go8vWXRq5J/dpMApt3anByLR1rwaj1eZubbnE 5RLOPbkTg5Fu614MRr+tuzEYEbfux2CU3Lojg 5Fz654MRtOtuzIYYbfuy2DU3bozg5F4694MRu etuzMYsbfuz2AU//QOjblQREHtUJIVyo8VSpt kleBVBq8RvMbgdYLXGbxB8AaDNwneZPAWwVsM 3iZ4m8E7BO8weJfgXQbvEbzH4C7BXQbvE7zP 4AOCDxh8SPAhg48IPmLwMcHHDD4h+ITBpwSfM viM4DMGnxN8zuALgi8YfEnwJYOvCL5i8DXB1w y+Ifjm6e3VFR0Y1TGNrjD9aukxbpVzay63xrl 1l1vn3IbLbXBu0+U2Obflcluc23a5bc7tuNwO 53Zdbpdzey63x7muy3U5t+9y+5w7cLkDzh263 CHnjlzuiHPHLnfMuROXO+Hcqcudcu7M5c44d+ 5y55y7cLkLzl263CXnrlzuinPXLnfNuRuXs7 K/4Bai/Aj6cwR+dn1Vn1tmKUzs51mLJWMD9RI qGuY7gwrXx0RZu6wo1yqXFcyQvkHIomiDgggZ E21LECE7UlY3SSZEWxBEyHpo44EIGQ5tNxAhm 6FNBiJkLrS1QIQshTYUiJCR0DYCkZhNkUHING jLgEjKptYgZBC0PUCEbIE2BYiQGdBWAJGCzbx BBJtwg1C5L6sVY+tVGoRKuy7siFBB1+UcESrj uogjQsVbl25E2oyq61BLP85Har3131qcZb8S h9aFBelTGD20qKjYT/oDdYY5ICJLIFS4/kuwV qtSqgUwICL4myAr3kq4FrbCrURbD2Qy4fc/UW K1LRRrQC0U6oANaqIEalso0CG1UJwhtVCYI2r h7bJ7RUHeUgvFeMfmZqJEWI98ogRoWziZbBZR fBmbkokSnW2h6D5QCwVXsJmaKKHVEzRRIrMtn Gg2zSiwkloorntqobAeqIWieqQWCurjtPo6D Evwg8F1+UWdUdnVRRcRKra61CJCJVYXWESosO qyigiVU11MEaEiqksoIlQ6deFEhAqmLpeIUJn URRIRKo66NCJCJVEXRESoEOoyiAiVP138EKGi p0seIlTqdKFDhAqcLm+IUFnTRQ0RKma6lCFCJ UwXMESocOmyhQiVK12sEKEipUsUIlSadGFChA qSLkeIUBnSRQiRG7aCVBf6vCwkR6NqI+7hEZs 9m/qK6VbpXw+OFaBTW4BQRWeQCvU98joEsV8 Aimq0onYgvKLxgWIYqaeokAbZIEpDDOaPY4WI YX2cTCdCPQA+BflUgH4WD34qTP9hiknYfIibC v31oSmpVTz9ALsamjTWMxVM/XLVYqR/uWYxyg C5bjHKAblhMcoCuWkxygO5ZTHKBLltMcoFuWM xyga5azHKB7lnMcoI2bUY5YTctxhlhTywGOWF PLQYZYY8shjlhjy2GGWHPLEY5Yc8tRhliDyzG OWIPLcYZYm8sBjliby0GGWKvLIY5Yq8thhli 7yxmDFrKOStws9Hhg3tR+DA+SQSrjKYdBGuMZ ikEa4zmNQRbjCYBBJuMpg0Em4xmGQSbjOYlBL uMJjEEu4ymPQS7jGYJBN2GUyqCfcZTMIJDxhM 2gkPGUzyCY8YTAoKjxlMIgpPGEw6Ck8ZTFIKz xhMagrPGUyCCi8YTJoKLxlMsgqvGEzKCq8ZTO IKbxhsPwzg1lZZNVE/YOkzcYlVQklbYo1QkpZ YJ1Qr64W3rr/kGAvwfE+A9PDSMQy8jQWvD4G vcDmKhHefjeMBQtgCT+ivRNBLjgtPvfiTxRhI vQoDDzl6S/09r/22fZOuSOoUW4SSOMU2oaRNs UMoSVPsEkrKFHuEkjBFl1DSpdgnlGQpDgglVY pDQkmU4ohQ0qQ4JpQkKU4IJUWKU0JJkOKMUNK jOCeU5CguCCU1iktCSYziilDSorgmlKQobgit n8ak6PtAf4TwzXOYygQCOYCua/6VPVyhFkp1l Voo0TVqoTTXqYWb3Qa1UESb1ELxbFELRbNNL RTLDrVQJLvUQnHsUQtF0aUWimGfWiiCA2rh4h 9SCxf9iFq42MfUwkU+oRYu7im1cFHPqIWLeU4 tXMQLauHiXVILF+2KWrhY19TCRbph16ucVuWy 1JIBXzJpHBduKSp/9bt8mMQGXfDuIznKxtJDu +PdY0nLoXANEZAjctxQdXlZa0B3nDGCoO0SNP wSaMMEDccE2jJBwzOBNk3QcE2gbRM0fBNo4wQ N5wTaOkHDO4E2T9BwT6DtEzT8E2gDBQ0HBdpC QcNDgTZR0HBRoG0UNHwUaCMFDScF2kpBw0uB NlPQcFOg7RQ0/BRoQwUNRwXaUkHDU4E2VdBwV aBtFTR8FWhjBQ1nBdpaQcNbgTZX0HBXoO0VNP wVaIMFzGHhJwUsObIYgzdOB1DEj+p9poEvfS+ EFAqsNqodCVR6f6xKjyvbXHWdTvL3k16RTHRD Fz4VFZI8KiIsec759WuF/Udd7vQbIuoiWB8bs e3LIyNf4id19xJOzyPe82jadjNJNoD4UwPRHe qRmNbMdapOR5/qlMsoHkDVs6cb9d3XZ+A2Ib Ng5Av12q0/lpn+BAWFc4eNd1tz06e+x+qU2Rs YgNPPNFv6FUjgpmP7mSZqIdDP0NzOsZ/HfgDT +mWbbgVMvRdedexOr3v+xrSueBvNG+kK9j5Pt 8meTHltb+yaSc7muEHGxdQ+d3OJAsJp/SStSQ WSxqha0TCCohlaZEOZ+A/U0wLNflgsMv1+k3n INhslj8dq9B/VkwCX3etO+ctNe92ZBbzwC7oD 1WjGl/jHL3Dti4z1PJ1ZgLWsJFo1lEAvs3hY +Il6IDW6zwo0qMJ/FN7z7rvl5+rFHv3K+jg1L 6iKHNdf6BfLnvcgjlkf+0D0hbeKBRBTPlW/Hj HfIVEvuCkXbIKy3urt0mwc6pqpTXEkYUGHF5k 3yECFu4/uohwGkb/YeDs5K5JYPdefTrrvXk1b yCwFxS21cfJen7fcxuWKyVsYrYXuu16UDuVjM 3Vyv1APh3Hb8FWynALutcIPwYtSL80qQy/hYd FbG2VCTU+mDGAw8tbxs28K3wivn2V3i3PO45 zDXO3OWfEX1HgR6hvAv70FdfSpjmqfNB3xqD2 kVit207+f6HGGgjpTL//FIHt+H/Mszu77Bfh3 c++fzS81/7vE7MHF8uLS68Xl4+/nf/yh+q8UX 3T+2Plz59vOUuevnR87252jznkn6Py984/OPz v/Wvr30n+XP1v+3HT92WfVOX/oOD/LX/4PoW1 2ew==</latexit>
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<latexit sha1_base64="K35+rna AtnwRrM9W1JQtv6NKALA=">AAAyKniclVvZctvIFdVMtomSSWaSx7ygI rtmkpJVlu3K8jbaN2qnVtN2geAlCAub0U1QMov5h7wmv5CvydtUXvMhud 2Nxr0NQp6Kqmyhz2lcoLvP7XsIQv08joR8/vz7zz7/0Y9/8tOfffHzxV /88stf/fqrr39zKbJxEcBFkMVZcd33BcRRChcykjFc5wX4ST+Gq/7dhu KvSihElKVd+ZDDm8QP02gYBb5E6KpXfnx39/b9u6+Wnq881z/e/MFqdbC 0UP2cvPt69cveIAvGCaQyiH0hXq8+z+WbqV/IKIhhttgbC8j94M4P4TU epn4C4s1U3+/Me4rIwBtmBf5LpadRfsbUT4R4SPrYM/HlSDQ5BbZxr8dy +Jc30yjNxxLSwFxoOI49mXlq8N4gKiCQ8QMe+EER4b16wcgv/EDiFDlX 6SfOGKYywgHMFhefqh/vaOvKO1zr7nqbW9t7R3vdveOjc09Ti233uoy/ 1UjFsgq7+NQ79Is7T+Ct4BoILxt6gZ+bYzUpBQyhKKI0VPc9iMpI2G7DK BwXgHeawiTIksRPB9MegjEM5Ww67UHifdvB4z/MZnN9AlwqKGyvDd1q6 1dE4agOdqYabb1klts+3Sxv69HPpMwS22ldt+b6VeP2bTf/sR5926P/WI /A9gge6zGwPQaqBy7DLo4uViP0fA/7K13AEBNp4OHcJG4MPFbg7PXqG4 zSH3pLqyoIRtnWi2JWDVUHy16cTaB4FmBariz2MKSeVhgurU7NAv6th6 2pDtB2Ot5uJP14xdtGMQiJOaXWXqgVQ95E3LYRt5sRNS0nmb3m0ovqqsK znTwcUdV4Yc/4MPYHdMrSy6VXc6ct1+fYo5c81Cs9nHOj6k9OByrf3Hy VAs58tASwE2LOPrdnn7ecfWbP0jk/yeosW6knxlxd6Jmpc/CRqWkGHBUA zZAs3tLL+Yg0ayz2y/nYfuoBLoI6uWXK4IMZs+3y+KCdOOM8h8JTcUyY rSrMVluYNa/wJzTvjWDPnj3zyywaeGOhtqZo6OWZEBEWGhM6j31MnSr+ 43enNtwcM6lljIoxp1d9/u9BVoE26kAbPxgIx5yGoPdg01eYGBqu7wilY mkb6tmzR2WCd+fHYYYFZpS0jBM5c3d1p08OlIWaG+maDbXWEsoK3l4PB 1HH+vRm0HVOWvvBk+YmNcdNqxo5U59Cze2qo08tijm/qd6T+vwT93w70v oCeNfq+NEbrgQHUazEGqsD3NCxgzqq4g3jLCs0rY8Mrw+rDkj1k+lqs9 rIAhNhNu2pyh/48XSz2aH042jAO7wzx0UyNdRsLiQI2X6CZmb1iCAXqs blIoqztKpPZxgiS7zSLyIfs9XqG6Q/VZHvZZoVCUZ90kPoycxOZ9GgfWL 6LtMnJnCZgJiBywyIAZcBYoYuMyQmdJmQmJHLjIiJXCYi5r3LvCfmzmX uiIldJp5pGReJFwnMWLTggwe12ZkVXPbej4X0Bln6jfSUF0Y5Pqidx1kY L6lip27slK6auUxGTO4yOTEfXOYDMYXLFMQIlxHESJeRxIxdZkxM6TIl MROXmRBz7zL3xDy4zAMxH13m48zYPJsAWJmzensvqySZmlTqD1na1Pct RyZLbA/dZjzjONwnmOVGGRDMEqMcEMyyogSCWUqUQ4JZPpQhwSwZyhHBL BPKMcEsDcr3BLMcKO8IZglQxgTHDE4IThjMJprPcEYwE3OZE8yUXH4gm Mm4LAhmGi4FwYIvKsGyfU64dEuCmW7LCcFMtOU9wUyx5QPBTK7lR4KtVr diUJ+p9ae9okW3YETXui+DUV7rzgxGfq17MxgNtu7OYITYuj+DUWPrDg 1Gkq17NBhdtu7SyD26T4NRaOtODUamrXs1GK02d2vLJS6XcO7RnRiMdF v3YjD6bd2NwYi4dT8Go+TWHRmMnFv3ZDCabt2VwQi7dV8Go+7WnRmMxFv 3ZjA6b92dwYi9dX8Go/jHd2jMhSIKaoeSrFF+rFHaJOsErzN4g+ANBm8 SvMngLYK3GLxN8DaDdwjeYfAuwbsM3iN4j8H7BO8z+IDgAwZ3CO4w+JDg QwYfEXzE4GOCjxl8QvAJg08JPmXwGcFnDD4n+JzBXYK7DL4g+ILBlwRf MviK4CsGXxN8zeAbgm8YfEvw7ePbqys6MKpjGl1j+tXSY9w65zZcboNz my63ybktl9vi3LbLbXNux+V2OLfrcruc23O5Pc7tu9w+5w5c7oBzHZfrc O7Q5Q45d+RyR5w7drljzp243AnnTl3ulHNnLnfGuXOXO+dc1+W6nLtwu QvOXbrcJeeuXO6Kc9cud825G5e74dyty1nZX3ILUX4E/TkCP7s+r88tsx Sm9vOsxZKxgXoJFY1SRGHiV7g+JsraZUW5VrmsYIb0DUIWRRsURMiYaF uCCNmRsrpJMiHagiBC1kMbD0TIcGi7gQjZDG0yECFzoa0FImQptKFAhI yEthGIxGyKDEKmQVsGRFI2tQYhg6DtASJkC7QpQITMgLYCiBRs5g0i2IQ bhMp9Wa0YW6/SIFTadWFHhAq6LueIUBnXRRwRKt66dCPSZlRdh1r6cT5 S661/1+Is+5U4tC4sSJ/C6KFFRcV+0h+oM8wBEVkCocL1b4K1WpVSLYAB EcH/CbLirYRrYSvcSrT1QKZTfv9TJVbbQrEG1EKhDtigpkqgtoUCHVIL xRlSC4U5ohbeLrtXFOR7aqEY79jcTJUI65FPlQBtCyeTzSKKL2NTMlWi sy0U3QdqoeAKNlNTJbR6gqZKZLaFE82mGQVWUgvFNaEWCuueWiiqB2qho D7Oqq/DsATfG1yXX9QZlV1ddBGhYqtLLSJUYnWBRYQKqy6riFA51cUUE SqiuoQiQqVTF05EqGDqcokIlUldJBGh4qhLIyJUEnVBRIQKoS6DiFD508 UPESp6uuQhQqVOFzpEqMDp8oYIlTVd1BChYqZLGSJUwnQBQ4QKly5biF C50sUKESpSukQhQqVJFyZEqCDpcoQIlSFdhBC5ZStIdaHPy0JyMqo24h 4esdmzqa+YTpX+9eBYATq3BQhV1IVUqO+RNyGI/QJQVKM1tQPhFY0PFMN IPUWFNMgGURpiMH8cK0QM6+NkNhXqAfA5yMcC9LN48ENh+vczTMLmQ9x U6K8PTUmt4ukH2NXQpLGeqWDql+sWI/3LDYtRBshNi1EOyC2LURbIbYtR Hsgdi1EmyF2LUS7IPYtRNsh9i1E+yAOLUUbIjsUoJ+ShxSgr5JHFKC/k scUoM+SJxSg35KnFKDvkmcUoP+S5xShDZNdilCPywmKUJfLSYpQn8spil Cny2mKUK/LGYpQt8tZixqyhkHcKPx8ZNrQfgQPnk0i4zmDSRbjBYJJGu MlgUke4xWASSLjNYNJIuMNgkkm4y2BSSrjHYBJLuM9g0kt4wGCSTNhhM KkmPGQwCSc8YjBpJzxmMMknPGEwKSg8ZTCJKDxjMOkoPGcwSSnsMpjUFF 4wmAQVXjKYNBVeMZhkFV4zmJQV3jCYxBXeMth+GMCtrbJqon7A0mfiEu uEkrbEBqEkLbFJqFbWU29Tf8kxFuD5ngDp4aVjGHhby14fAl/hchQJb5K N4wFC2AJP6K9E0EuOC0+9+JPFGEi9CgP3OXpL/T2v/bZ9m65I6hQ7hJI 4xS6hpE2xRyhJU+wTSsoUB4SSMEWHUNKlOCSUZCmOCCVVimNCSZTihFD SpDgllCQpzgglRYpzQkmQokso6VFcEEpyFJeEkhrFFaEkRnFNKGlR3BBK UhS3hNZPY1L0faA/QvjmOUxlAoEcQMc1/8oerlELpbpOLZToBrVQmpvU ws1ui1ooom1qoXh2qIWi2aUWimWPWiiSfWqhOA6ohaLoUAvFcEgtFMERt XDxj6mFi35CLVzsU2rhIp9RCxf3nFq4qF1q4WJeUAsX8ZJauHhX1MJFu 6YWLtYNtXCRbtn1KqdVuSy1ZMCXTBrHhVuKyl/9Lh8msUGXvUkkR9lYe mh3vAmWtBwK1xABOSLHDVWXl7UGdMc5IwjaLkHDL4E2TNBwTKAtEzQ8E2 jTBA3XBNo2QcM3gTZO0HBOoK0TNLwTaPMEDfcE2j5Bwz+BNlDQcFCgLR Q0PBRoEwUNFwXaRkHDR4E2UtBwUqCtFDS8FGgzBQ03BdpOQcNPgTZU0HB UoC0VNDwVaFMFDVcF2lZBw1eBNlbQcFagrRU0vBVocwUNdwXaXkHDX4E 2WMAcFn5SwJIjizF443QARfyg3mca+NL3QkihwGqj2pFApffHqvS4ss1V 19k0fzftFclUN3ThU1EhyaMiwpLnnF+/Vth/0OVOvyGiLoL1sRHbvjwy 8iV+Uncv4fQ84T1PZm03k2QDiD81EN2hHolpzV2n6nTyqU65jOIBVD17 ulHffX0GbhMyC0a+UK/d+mOZ6U9QUDh32Hi3NTd96nusTpm/gQE4/Uyzp V+BBG46tp9pohYC/QzN7Rz7eewHMKtftulUwMx76lXH7vS652/N6oq31 byRjmDv83Sa7NmM1/bGrpnkbI4bZFzM7HM3lyggnNVP0ppUIGmMqhUNIy iaoUU2lIl/Tz0t0OyHxSLT7zeZh2zzUfJ4rEb/UT0JcNmDzoy/3HTQmV vAS7+gO1CNZnyJv/wC177IWM/zuQXYyEqiVUMJ9CqLh4WfqAdSo0lWoE EV/oPwnnTevniiXuzRr6yPU/OCqshx/YV+sexJD+KY9bEPRJ9661gAMeV T9d8D5jsk6gU35YJNUNZbvV2ajUNdM7UpjiQs6/Ai8wYZqHCT6C7KYRD 5K423k7MiidVz/dm08/b5rIXMUlDcahsnJ/q8F21crpi8hdFa6LztRelQ PjRTJ/cL9XAYtw1fJcs54F4r/BC8KPXSrDL0Eu5XvI1RJtT0ZMoABiNv Ez/7pvCN8PpZdrey6DzOOc7V7pwVf0SNF6G+AfzdW1ZHn+qo9knTEY/aQ 2q1Yjf9/yM9uiiornr5LwbZ8/uYZ3E26Rfg3y3qP6D4q/r5U/3nEvMHl y9WVl+uvDp9tfTdevWnFF8s/G7h9wvfLqwu/Hnhu4XdhZOFi4Vg4W7h7 wv/WPjn6r9W/736/ep/TNfPP6vO+e2C87P63/8BGR9qMw==</latexit>
(a) PointsToParts Encoder.
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FoldingNet G✓
<latexit sha1_base64="zec+ifcTR0bFz 4g3H0vBWZhpHvU=">AAAyEHiclVvbctxIcuWuL7umLztrP/oFYUqxawfFEKWJ8D4u76TYv F+laY0Cjc5GQ8RNqGqQVEfvR+zr+kP85vCr/8C/4S9wVhYKmQWCmlhGjIg8pypRl5OVCRA zKtNE6dev//dnP/+Lv/yrv/7FL/9m+W//7u//4Vff/fofr1UxqyK4ioq0qG5HoYI0yeFKJ zqF27KCMBulcDO62zL8TQ2VSor8Uj+W8DEL4zyZJFGoEbrd+zTUU9Dhp+9WXq+9pp/g6cV 6c7Gy1Pycfvr16/8bjotolkGuozRU6of116X+OA8rnUQpLJaHMwVlGN2FMfyAl3mYgfo4p wEvgpeIjINJUeF/uQ4IlT3mYabUYzbCllmop6rLGbCP+2GmJ7/7OE/ycqYhj+yNJrM00EV gZh+MkwoinT7iRRhVCY41iKZhFUYa18i7yyjz5jDXCU5gsbz80vwExzs3wdHG5X6wvbN7c HxweXByfBEQtdw31lX8bWaqVo3b5ZfBUVjdBQqHgpuggmISRGFpr82iVDCBqkry2Ix7nNS Jcs0mSTyrAEeaw31UZFmYj+dDBFOY6MV8PoQs+O0Ar/91sXjSJsKtgsq12iKrr12VxNPW 2bkx+lrponRtLouyr8Wo0LrIXKNNsp60a+Ydumbhcy1GrsXouRaRaxE912LsWoxNC9yGfZ xdamYYhAG2N7qACUbSOMC1yXwfeG3AxQ/rH9HLaBKsrBsn6GWXNsXuGqoOVoO0uIfqVYRx ubY8RJe0rDBZWZ/bDfzDEK05OejrjsNNdJiuBbsoBqUxpszeK7NjyFuPu87jbtcj0fq+cP dcedPcVQWuUYAzaow3rseXWTjmLitvV75/0m217eOu3kpX39N0Lqyqv7kcqHw7+CYEvPXo ceAWxPa+cL0venqfu14U8/dFG2Vr7cLYuytamTYGn1marsNpBdB1KfytvH3qkVdN+H771H eYB4CbYDr3LBl8sXN2TZ6ftOdnVpZQBcaPdbPTuNnpc7MRVOE9r3vH2atXr8K6SMbBTJmj KZkEZaFUgpnGui7TEEOn8f/86MyBW2Ik9czRMLZ70+bPnmTjaKt1tPWTjnDOeQx0Btu2yv oguB0RSsXRztWrV8/KBEcXpnGBCWaa9cwTOTu6ttE3JypcPZnphnO10ePKCd7dDyfR+vr2 YXDpddr4yU5PFrXEQ6uZuVCfQe1wzdW3NsX276r3tO1/6vd3M21vgKM2188OuBEcJKkRa2 ou8EDHBuaq8TdJi6Iimq4sT5dNA6RG2Xy9m210hYGwmA9N5o/CdL7dbVCHaTKWDT7Z6yq bW2rxxCUo3d+BmEU7IyiVyXGlStIib/LTOboosqAOqyTEaHX6xrJvbjw/6LyoMvT6YojQi 4VbzqpDh8yMfGbETOQzETNjnxkzAz4DzEx8ZsJM7DMxM1OfmTKT+EzCzGef+czMnc/cMZP 6TLogGVdZkCiMWKzBx4/msLM7uBp8nikdjIv8NzowtTDK8dGcPN7GBFnjO/d953zXwmcKZ kqfKZn54jNfmKl8pmJG+YxiRvuMZmbmMzNmap+pmbn3mXtmHnzmgZlHn3lk5qvPfF3YMs8 FAGbmoj3e6yZI5jaURhMRNu246eFItCBb8IKT8IhhERt1xLAIjHrMsIiKGhgWIVFPGBbxU McMi2CopwyLSKhnDIswqD8zLGKgvmNYBECdMpwKOGM4E7BYaLnCBcNCzHXJsFBy/YVhIeO 6YlhouFYMK7mpDOv+NZHSrRkWuq3vGRairR8YFoqtHxkWcq2/Muy0upOCeaamp72qR7dgR dd7LoNVXu/JDFZ+vWczWA32ns5ghdh7PoNVY+8JDVaSvWc0WF32ntLIPXtOg1Vo70kNVqa 9ZzVYrXZPa8dlPpdJ7tmTGKx0e89isPrtPY3Birj3PAar5N4TGayce89ksJruPZXBCrv3 XAar7t6TGazEe89msDrvPZ3Bir33fAar+OdPaIyFKonaCiXb4PjY4LDJNhneFPAWw1sC3m Z4W8A7DO8IeJfhXQHvMbwn4H2G9wV8wPCBgN8x/E7AhwwfCnjA8EDARwwfCfiY4WMBnzB8 IuBThk8FfMbwmYDPGT4X8AXDFwK+ZPhSwFcMXwn4muFrAd8wfCPgW4ZvBfye4fcC/sDwh+ ePV190YFUnNLoh9EvSE9ym5LZ8bkty2z63Lbkdn9uR3K7P7Upuz+f2JLfvc/uSO/C5A8m9 87l3kjv0uUPJDXxuILkjnzuS3LHPHUvuxOdOJHfqc6eSO/O5M8md+9y55C587kJylz53Kb krn7uS3LXPXUvuxuduJHfrc7eSe+9z7yX3weec7K9lCVF/BXqOwGfX123fushh7p5nHZbN LDTMOGm0NbHB/Xq4bmCBjCzCdQhVIYhw9UG1ByJcc9TNSLjSoDoDEa4vqLpAhKsKqikQ4V qCKglEuIKg+gERrhuoakCEqwWqFRBJxTpYhCsDqgsQycX6WYSrAKoBEOHcT5kfEc74lO8R 4TxPWR4RJRbcIpzT62ZbxKbUFuH8TdkbEc7alLMR4VxNmRoRztCUnxHpq0b9MrQO03Jq9 pt+twqsR404SBcO5EctfjPRUGmYjcamh71gosggNjj9ZpgkaeToAHSICP7LkErizHSl3ww 74TaibScyn8vxz41YnYVijdhCoY7FpOZGoM5CgU7YQnHGbKEwp2zhcMVYUZCf2UIx3om1m RsRtjOfGwE6CxdTrCKKrxBLMjeicxaK7gtbKLhKrNTcCK1doLkRmbNwocUyo8BqtlBc92y hsB7YQlE9soWC+rpo/uaFefbB4pRjUWecWymzIsIZlfIpIpxHKYsiwtmTcicinDMpYyLCm ZLyJCKcHyk7IsJZkXIiIpwLKRMiwhmQ8h8inPco6yHC2Y5yHSKc4yjDIcKZjfIaIpzPKJs hwlmMchginLsocyHCGYvyFSKcpyhLIcLZiXITIpyTKCMhwpmI8hAinH8o+yDCWYdyDiKca yjTIPJB7CDnhZFMC9nptDmIh3glVs+FvmEGTfi3k2ti2HAXNo5JRZeQK/PH4m2I0rACFNV 0w5xAeEdb7KlJYl6VQh4V4ySP0Vk4Sw2iJu11tpgr85b3AvRzDkZFOv4pN6OHBQZh901tr uhvhDZvNv7oLXUzNW3ry1wJ9etNh7H+9ZbDOAL0tsM4BvSOwzgK9K7DOA70nsM4EvS+wz gW9IHDOBr0O4dxPOhDh3FE6IHDOCb0kcM4KvSxwzgu9InDODL0qcM4NvSZwzg69LnDOD70 hcM4QvSlwzhG9JXDOEr0tcM4TvSNwzhS9K3DOFb0e4dxtOgPDrMVGQp5rwrLqWVj95wbeY 8b8aaAWRfxloBZGvG2gFkd8Y6AWSDxroBZI/GegFkm8b6AWSnxgYBZLPE7AbNe4kMBs2Ti gYBZNfGRgFk48bGAWTvxiYBZPvGpgFlB8ZmAWUTxuYBZR/GFgFlK8aWAWU3xlYBZUPG1gF lT8Y2AWVbxrYBZWfF7AbO44g8CdhU/Hm1NqabatygjIS61yShrS20xytJS24ySsl4G2/SX jJmCIAwU6ABvncI42FkNRhCFBtfTRAX3xSwdI4QWBIr+7oG15KwKzNc9RYqOzPcu8FBibU l/zHV/Ut/lO7I61R6jLE61zyhrUx0wytJU7xhlZapDRlmYasAo61IdMcqyVMeMsirVCaMs SnXKKGtSnTHKklTnjLIi1QWjLEh1ySjrUV0xynJU14yyGtUNoyxGdcsoa1G9Z5SlqD4w2r 5yybHuA3qECO3LlqYIBK4ABn7xb8rDDbZQqptsoUS32EJpbrOFh90OWyiiXbZQPHtsoWj2 2UKxHLCFInnHForjkC0UxYAtFMMRWyiCY7Zw80/Ywk0/ZQs3+4wt3ORztnBzL9jCTb1kCz fzii3cxGu2cPNu2MJNu2ULN+s9W7hJH8T9mkqrqbLMloHcMm0rLjxSTPzSB3sYxBZdDe4 TPS1mOsByJ7jHlFZC5RdEwBWRVw01t9etBqjhk0IQqFyCTr0EVDBBp2ICKpmgUzMBFU3Qq ZqAyibo1E1AhRN0Kieg0gk6tRNQ8QSd6gmofIJO/QRUQEGnggIqoaBTQwEVUdCpooDKKOj UUUCFFHQqKaBSCjq1FFAxBZ1qCqicgk49BVRQQaeiAiqpoFNTARVV0KmqgMoq6NRVQIUVd CoroNIKOrUVUHEFneoKqLyCTn0FVGCBqLDwSQFTjq5mEMzyMVTpo/loaRzqMIghhwqzjbE ThUofzUzq8WVbmqaLeflpPqyyORmU+IxXyMqkSjDlef3bbwdHj5Tu6DMQcxPMjx3f7guRa ajxSd2/hdfyVLY8XfQNJivGkH5rItSgnYm1ntynaXT6rUalTtIxNC2HZLSjb3vgMaGLaBo q821tONMFPUFB5Y2w8wFradu0Y2y6PB3AGLx21uxpVyGBh45rZ03UQkTv0PzGaVimYQSL9 ouaQQMsgpdBc+0vr99/Z9FmvJ3uQAZKfLQz6LLnC5nbO6dmVoo17pBptXDv3XyignjRvkn rUpHmORormSRQdV2rYqKz8IFbOqDbDpNFQR8x2ZdsT72U6czM/qt5E+Czh4OF/ILpcPBkA 6/DikdgjK5/jb/CCve+KkTLiycbsFXUTBvDCPSmSCdVmJkXUtP7osICVYWPKngx+PHNC/ P1Dn2XPsvtV6iqxP1X9PXYiyGkqWjjXoi+DDYxAWLI5+afR4x3yMxXbKYKtk5Fa/MJaTGL KWdSUZxoWCX3qgjGBRh398ldUsI4Cdc6nyAXVZaal/eL+eDH14sessjBcOt9nL6nfm/6uN IwZQ9DWhj8OEzyiX7shk4ZVublMB4boQmWC8CzVoUxBEke5EVT0Gt4WAu2poUyy1OYAjCa Btv47JvDb1QwKoq7tWXvdc5JaU7novo31HgV0wDw93DVXH2roTknbUO86ndJasVm9O8zLS 5RUJfmC78U9DAcYZylxf2ogvBu+dN3K+vd/yfi6cX1m7X1t2tvzr5f+f3vmv9f4pdL/7z0 L0u/XVpf+vel3y/tL50uXS1FS+nSH5f+tPQf639c/8/1/1r/b9v05z9r+vzTkvez/j//D2 A6X54=</latexit>
vjq
<latexit sha1_base64="C/CfruNCzFt/HjR v7xdhPeUJk7s=">AAAyD3iclVvbctvIEdXmulFuu8ljXlCRXbtJySrJ3qrs4+p+oyRK1N20XS DYBGHhZswQlMxi/mFfkw/JWyqv+YT8Rr4gPTMYdA8EeSuqsoQ+Z6Yxl9PTTRAe5HEk5Orqfz7 70Y9/8tOf/fzzXyz+8le//s1vv/jyd5cimxQBXARZnBXXA19AHKVwISMZw3VegJ8MYrga3G0q /qqEQkRZei4fcniT+GEajaLAlwhd9cvy3Ye37999sbS6sqp/vMcXa9XF0kL103335ep/+8Msm CSQyiD2hXi9tprLNzO/kFEQw3yxPxGQ+8GdH8JrvEz9BMSbmR7v3HuOyNAbZQX+S6WnUd5j5i dCPCQDbJn4ciyanALbuNcTOfr2zSxK84mENDA3Gk1iT2aemrw3jAoIZPyAF35QRDhWLxj7hR9 IXCLnLoPEmcNMRjiB+eLic/XjHW9feUfr53ve1vbO/vH++f7Jcc/T1GLbWJfxr5qpWFZuF597R 35x5wkcCu6B8LKRF/i5uVaLUsAIiiJKQzXuYVRGwjYbReGkABxpCtMgSxI/Hc76CMYwkvPZrA +J93UHr/80nz9qE+BWQWFbbWqrrV0RhePa2Zky2lrJLLdtzrO8rcUgkzJLbKMNbT1qV83bt83 8p1oMbIvBUy0C2yJ4qsXQthiqFrgNezi7WM3Q8z1sr3QBIwykoYdrk7g+8FqB89drb9DLYOQt rSkn6GVHb4rZNVQdLHtxNoXiRYBhubLYR5d6WWG0tDYzG/jXPloz7aCtOw43kn684u2gGITEm FJ7L9SOIW887liPO02PmpbTzN5z6WV1V+HZRh7OqDJe2h4fJv6Quiy9WvrmUbfluo+9esVdfa On0zOq/uRyoPLN4KsQcNajxYFdENO7Z3v3Wnqf2V465qdZHWUr9cKYuwu9MnUMPrE0TYfjAqD pkvlbevXYI60a8/3qsW8/9QA3QXVuWTL4YOZsmzw9acfPJM+h8JQf42a7crPd5mbdK/wprXvD 2YsXL/wyi4beRKijKRp5eSZEhInGuM5jH0On8v/06NSBm2MktcxRMaZ71eb/nmTlaLN2tPmDj nDOaQj6DDZthfGh4XpEKBVLW1cvXjwpExydH4cZJphx0jJP5Mzo6kafnChz9Wim69bVeosrK3 h7P5xE7evTh8G502n9Bzs9WtQcD61q5kx9CjXDVVef2hTTv6nebt2/6/a3M61vgKNW108OuBI cRLESa6wu8EDHBuqq8jeKs6zQtL4yvL6sGiA1SGZrzWwjCwyE+ayvMn/gx7OtZoPSj6Mhb/DO XBfJzFDzRy5ByPYOmpnXM4JcqByXiyjO0io/naGLLPFKv4h8jFarb5D+THm+l2lWJOj1WR+hZ 3O7nEWD9okZuMyAmMBlAmKGLjMkBlwGiBm5zIiY0GVCYsYuMyYmcpmImPcu856YO5e5IyZ2mX iuZVwkXiQwYrEEHz6ow87s4LL3fiKkN8zSr6SnamGU44M6eZyN8ZLKd+r6TumumctkxOQukxP zwWU+EFO4TEGMcBlBjHQZSczEZSbElC5TEjN1mSkx9y5zT8yDyzwQ89FlPs5NmWcDADNzVh/vZ RUkMxNKgxELm3rccmyixLbQNuMZx+EBwSw2yoBgFhjlkGAWFSUQzEKiHBHM4qEMCWbBUI4JZp FQTghmYVC+J5jFQHlHMAuAMiY4ZnBCcMJgttB8hTOCmZjLnGCm5PIDwUzGZUEw03ApCBZ8Uwm W7WvCpVsSzHRbTglmoi3vCWaKLR8IZnItPxJstbodg/pMrT/tFS26BSO61nMZjPJaT2Yw8ms9 m8FosPV0BiPE1vMZjBpbT2gwkmw9o8HosvWURu7JcxqMQltPajAybT2rwWi1eVpbLnG5hHNPn sRgpNt6FoPRb+tpDEbErecxGCW3nshg5Nx6JoPRdOupDEbYrecyGHW3nsxgJN56NoPReevpDE bsreczGMU/fUJjLBRRUFcoyTrFxzqFTbJB8AaDNwneZPAWwVsM3iZ4m8E7BO8weJfgXQbvEbz H4H2C9xl8QPABgw8JPmRwh+AOg48IPmLwMcHHDD4h+ITBXYK7DD4l+JTBZwSfMbhHcI/B5wSf M/iC4AsGXxJ8yeArgq8YfE3wNYNvCL5h8C3Bt08fr67owKiOaXSd6VdLj3EbnNt0uU3ObbncF ue2XW6bczsut8O5XZfb5dyey+1xbt/l9jl34HIHnDt0uUPOdVyuw7kjlzvi3LHLHXPuxOVOON d1uS7nTl3ulHNnLnfGuZ7L9Th37nLnnLtwuQvOXbrcJeeuXO6Kc9cud825G5e74dyty1nZX/I SovwI+nMEfnZdrfuWWQoz+3nWYsnEQP2EkkZdEyvcrYfLCmbIwCBUh+gqBBGqPnTtgQjVHGU1 Eqo0dJ2BCNUXurpAhKoKXVMgQrWEriQQoQpC1w+IUN2gqwZEqFrQtQIiMVsHg1BloOsCRFK2f gahKkDXAIhQ7teZHxHK+DrfI0J5Xmd5RARbcINQTi+rbWGbUhqE8rfO3ohQ1tY5GxHK1TpTI0 IZWudnRNqqUbcMLf04H6v91n9rBZaDShxaFxakj1r0ZKKiYj8ZDFUPc0FElkCocP2XYC1JJUc LoENE8DdBIgoT1VX/JdgKtxJtPZHZjI9/psRqLRRrQBYKdcgmNVMCtRYKdEQWijMkC4U5JguHy 8aKgnxPForxjq3NTImwnvlMCdBauJhsFVF8GVuSmRKdtVB0H8hCwRVspWZKaPUCzZTIrIULzZ YZBVaSheKakoXCuicLRfVAFgrq47z6zgvz7L3BdY5FnVFu1ZkVEcqoOp8iQnlUZ1FEKHvq3Ik I5UydMRGhTKnzJCKUH3V2RISyos6JiFAu1JkQEcqAOv8hQnlPZz1EKNvpXIcI5Tid4RChzKbz GiKUz3Q2Q4SymM5hiFDu0pkLEcpYOl8hQnlKZylEKDvp3IQI5SSdkRChTKTzECKUf3T2QYSyj s45iFCu0ZkGkVu2g5QXBjwtJN1xdRD38Yqtng19xXSq8K8nV8Ww4nomjrWKziEV6sviLQhivw AU1XhdnUB4R1PsiVGkHpVCGmTDKA3RmT+JFSJG9XUynwn1lLcH8ikHgywe/pCbwf0cg7D5pDY V+jtCkzcrf/opdTU1aerLVDD1yw2Lkf7lpsUoAuSWxSgG5LbFKArkjsUoDuSuxSgS5J7FKBbk vsUoGuSBxSge5KHFKCJkx2IUE/LIYhQV8thiFBfyxGIUGbJrMYoNeWoxig55ZjGKD9mzGEWIP LcYxYi8sBhFiby0GMWJvLIYRYq8thjFiryxGEWLvLWYqchQyLuFn48NG9rPuYHzcSPcYDDpIt xkMEkj3GIwqSPcZjAJJNxhMGkk3GUwySTcYzApJdxnMIklPGAw6SU8ZDBJJuwwmFQTHjGYhBM eM5i0E54wmOQTdhlMCgpPGUwiCs8YTDoKewwmKYXnDCY1hRcMJkGFlwwmTYVXDCZZhdcMJmWF NwwmcYW3DLYVPx5tVakm6qcoAyYusUEoaUtsEkrSEluEamU997b0NxkTAZ7vCZAe3jqGobe97 A0g8BUux5HwptkkHiKEFnhCf++BteSk8NTbPVmMjtT7LnCfY22pv8y1X6nv0B1JnWKXUBKn2C OUtCn2CSVpigNCSZnikFASpugQSroUR4SSLMUxoaRKcUIoiVJ0CSVNilNCSZLijFBSpOgRSoIU 54SSHsUFoSRHcUkoqVFcEUpiFNeEkhbFDaEkRXFLaP3IJcW6D/RHCN88bKmKQKAKoOMW/6o8X CcLpbpBFkp0kyyU5hZZeNhtk4Ui2iELxbNLFopmjywUyz5ZKJIDslAch2ShKDpkoRiOyEIRHJ OFm39CFm56lyzc7FOycJPPyMLN7ZGFm3pOFm7mBVm4iZdk4eZdkYWbdk0WbtYNWbhJt+x+VaV VVVlqy4BvmTQVFx4pKn71C3sYxAZd9qaRHGcT6WG5400xpeVQuAURUEXkVEPV7WWtAd3wUSEI ulyCRr0EumCCRsUEumSCRs0EumiCRtUEumyCRt0EunCCRuUEunSCRu0EuniCRvUEunyCRv0Eu oCCRgUFuoSCRg0FuoiCRhUFuoyCRh0FupCCRiUFupSCRi0FupiCRjUFupyCRj0FuqCCRkUFuq SCRk0FuqiCRlUFuqyCRl0FurCCRmUFurSCRm0FuriCRnUFuryCRn0FusACVmHhJwVMObKYgDd Jh1DED+qlpaEvfS+EFArMNsqOBCp9MFGpx5VtrprOZ/m7Wb9IZtrQiU95hSSPighTntO/fndw 8KDTnX4NRN0E82PDt31DZOxL/KTu3sJp2eUtu/O2wSTZEOJPTUQ3qGdirEf3qRp1P9Uol1E8h KplXxv16OseeEzILBj7Qr1b609kpj9BQeGMsPECa27a1GOsujwewBCcdsZsaVcggYeObWdM1E Kgn6G5jWM/j/0A5vUbNZ0KmHvPveraXV63//a8znjbzYF0BHtpp9Nkz+Y8tzdOzSRna9wg42J un7u5RAHhvH6S1qQCSXNUVjSKoGi6FtlIJv49tbRAsx0mi0y/xGQesj32kscTNfuP6kmAyx52 5vwNpsPOow289AsagTKa/iX+8Qvc+yJjLXuPNmAzK4lWhhLoVRaPCj9RD6TG06zAAlX4D8J71n n78pl6e0e/lz5JzVuoIsf9F/rtsWd9iGPWxj4Qfe5tYALEkE/VrweMd0jUW2yqCjZOWWv1Cmk 2CXXO1EVxJGFZuxeZN8xAuZtGd1EOw8hfabyCnBVJrB7ez2edt6vzFjJLQXFrbZyc6n4v27hc MXkLo7XQeduP0pF8aIZO7hfq4TAeG74Klh7gWSv8ELwo9dKsKugl3K94m+NMqOXJVAEYjL0t/ OybwlfCG2TZ3cqi8zjnJFenc1b8GTVehHoA+Le/rK4+1VCdk6YhXrW71GrFZvr3Ey3OUVDn6g 2/GGTfH2Ccxdl0UIB/t/jui6W15v+JeHxx+XJl7dXKy9Nvlr77tvr/Ep8v/GHhjwtfL6wt/GX hu4W9he7CxUKwcLfw/cLfFv6+9v3aP9b+ufYv0/RHn1V9fr/g/Kz9+38s2l9c</latexit>
vjf ⇠N (µj , j)
<latexit sha1_base64="3Kon7h4ax9iFvVf EwM64BTlAgwU=">AAAyUniclVvbctzGEV3HuTiMncjJY16QUCrbKYolUq6KH837bXm/UyupsN heLEjchJkFSW1tfiJfk9fkF/KSX8lTemYw6B4sKFdYJRJzzqCBmTk9fRYL9fM4EvLVq/989rP Pf/6LX/7qi1/P/ebLr377u2df//5CZOMigPMgi7Piqu8LiKMUzmUkY7jKC/CTfgyX/bs1xV+W UIgoS8/kYw5vEz9Mo2EU+BKh989e9sry/fDdbe9PPREl+Dvx5Sjw48nB9NtemYzf3S54vVJEY eK/u/3u/bP5V4uv9I83e7BUHcx3qp+j918vfdUbZME4gVQGsS/Em6VXuXw78QsZBTFM53pjAb kf3PkhvMHD1E9AvJ3ocU29F4gMvGFW4L9UehrlZ0z8RIjHpI891W2LJqfANu7NWA5/eDuJ0nw sIQ3MhYbj2JOZpybJG0QFBDJ+xAM/KCK8Vy8Y+YUfSJxK5yr9xBnDREY4gOnc3Av14x1sXHr7K 2fb3vrG5s7BztnO4cGpp6m5tntdwL9qpGJBhZ174e37xZ0n8FZwrYSXDb3Az82xmpQChlAUUR qq+x5EZSRst2EUjgvAO03hPsiSxE8Hkx6CMQzldDLpQeJ928Xj76bTmT4BLhUUtteabrX1K6J wVAc7UY22XjLLbZ+zLG/r0c+kzBLbaVW3ZvpV4/ZtN/+pHn3bo/9Uj8D2CJ7qMbA9BqoHLsM2 ji5WI/R8D/srXcAQE27g4dwkbgw8VuD0zdJbjNIfevNLKghG2dSLYlYNVQcLXpzdQ/EywPRdn OthSD2tMJxfmpgF/FsPWxMdoO10vN1I+vGit4liEBJzSq29UCuGvIm4aSNuNiNqWt5n9przy9 VVhWc7eTiiqrFsz/gw9gd0yvzr+e9nTluoz7FHr3mo7/VwTo2qPzkdqHxz81UKOPPREsBOiDn 71J592nL2iT1L5/x9VmfZYj0x5upCz0ydg09MTTPgqABohmTx5l/PRqRZY7Ffz8b2Uw9wEdTJ LVMGH8yYbZenB+3EGec5FJ6KY8JsVGE22sKseIV/T/PeCPby5Uu/zKKBNxZqa4qGXp4JEWFBM qHz2MfUqeI/fXdqw80xk1rGqBhzetXn/x5kFWitDrT2k4FwzGkIeg82fYWJoeH6jlAqlrahXr 58UiZ4d34cZlhgRknLOJEzd1d3+uRAWaiZka7YUCstoazg7fVwEHWsT28GZ85JKz950syk5rh pVSNn6lOouV119KlFMec31XtUn3/knm9HWl8A71odP3nDleAgipVYY3WAGzp2UEdVvGGcZYWm 9ZHh9WHVAal+MllqVhtZYCJMJ7XjWm92KP04GvAO781xkUwMNZ0JCUK2n6CZaT0iyIWqcbmI4 iyt6tMJhsgSr/SLyMdstfoG6U9U5AeZZkWCUZ/3EHo+tdNZNGifmL7L9IkJXCYgZuAyA2LAZY CYocsMiQldJiRm5DIjYiKXiYi5dZlbYu5c5o6Y2GXiqZZxkXiRwIxFqz54VJudWcEF73YspDf I0m+kp7wwyvFR7TzOwnhJFTt1Y6d01cxlMmJyl8mJ+eAyH4gpXKYgRriMIEa6jCRm7DJjYkqXK Ym5d5l7Yh5c5oGYR5d5JOajy3ycGptnEwArc1Zv72WVJBOTSv0hS5v6vuXIZIntoduMZxyH+w Sz3CgDgllilAOCWVaUQDBLiXJIMMuHMiSYJUM5IphlQjkmmKVBeUswy4HyjmCWAGVMcMzghOC EwWyi+QxnBDMxlznBTMnlB4KZjMuCYKbhUhAs+KISLNvnhEu3JJjptrwnmIm2fCCYKbZ8JJjJ tfxIsNXqRgzqM7X+tFe06BaM6Fr3ZTDKa92ZwcivdW8Go8HW3RmMEFv3ZzBqbN2hwUiydY8Go 8vWXRq5J/dpMApt3anByLR1rwaj1eZubbnE5RLOPbkTg5Fu614MRr+tuzEYEbfux2CU3Lojg5 Fz654MRtOtuzIYYbfuy2DU3bozg5F4694MRuetuzMYsbfuz2AU//QOjblQREHtUJIVyo8VSpt kleBVBq8RvMbgdYLXGbxB8AaDNwneZPAWwVsM3iZ4m8E7BO8weJfgXQbvEbzH4C7BXQbvE7zP 4AOCDxh8SPAhg48IPmLwMcHHDD4h+ITBpwSfMviM4DMGnxN8zuALgi8YfEnwJYOvCL5i8DXB1 wy+Ifjm6e3VFR0Y1TGNrjD9aukxbpVzay63xrl1l1vn3IbLbXBu0+U2Obflcluc23a5bc7tuN wO53Zdbpdzey63x7muy3U5t+9y+5w7cLkDzh263CHnjlzuiHPHLnfMuROXO+Hcqcudcu7M5c4 4d+5y55y7cLkLzl263CXnrlzuinPXLnfNuRuXs7K/4Bai/Aj6cwR+dn1Vn1tmKUzs51mLJWMD 9RIqGuY7gwrXx0RZu6wo1yqXFcyQvkHIomiDgggZE21LECE7UlY3SSZEWxBEyHpo44EIGQ5tN xAhm6FNBiJkLrS1QIQshTYUiJCR0DYCkZhNkUHINGjLgEjKptYgZBC0PUCEbIE2BYiQGdBWAJ GCzbxBBJtwg1C5L6sVY+tVGoRKuy7siFBB1+UcESrjuogjQsVbl25E2oyq61BLP85Har3131q cZb8Sh9aFBelTGD20qKjYT/oDdYY5ICJLIFS4/kuwVqtSqgUwICL4myAr3kq4FrbCrURbD2Qy4 fc/UWK1LRRrQC0U6oANaqIEalso0CG1UJwhtVCYI2rh7bJ7RUHeUgvFeMfmZqJEWI98ogRoWz iZbBZRfBmbkokSnW2h6D5QCwVXsJmaKKHVEzRRIrMtnGg2zSiwkloorntqobAeqIWieqQWCur jtPo6DEvwg8F1+UWdUdnVRRcRKra61CJCJVYXWESosOqyigiVU11MEaEiqksoIlQ6deFEhAqm LpeIUJnURRIRKo66NCJCJVEXRESoEOoyiAiVP138EKGip0seIlTqdKFDhAqcLm+IUFnTRQ0RK ma6lCFCJUwXMESocOmyhQiVK12sEKEipUsUIlSadGFChAqSLkeIUBnSRQiRG7aCVBf6vCwkR6 NqI+7hEZs9m/qK6VbpXw+OFaBTW4BQRWeQCvU98joEsV8Aimq0onYgvKLxgWIYqaeokAbZIEp DDOaPY4WIYX2cTCdCPQA+BflUgH4WD34qTP9hiknYfIibCv31oSmpVTz9ALsamjTWMxVM/XLV YqR/uWYxygC5bjHKAblhMcoCuWkxygO5ZTHKBLltMcoFuWMxyga5azHKB7lnMcoI2bUY5YTct xhlhTywGOWFPLQYZYY8shjlhjy2GGWHPLEY5Yc8tRhliDyzGOWIPLcYZYm8sBjliby0GGWKvL IY5Yq8thhli7yxmDFrKOStws9Hhg3tR+DA+SQSrjKYdBGuMZikEa4zmNQRbjCYBBJuMpg0Em4 xmGQSbjOYlBLuMJjEEu4ymPQS7jGYJBN2GUyqCfcZTMIJDxhM2gkPGUzyCY8YTAoKjxlMIgpP GEw6Ck8ZTFIKzxhMagrPGUyCCi8YTJoKLxlMsgqvGEzKCq8ZTOIKbxhsPwzg1lZZNVE/YOkzc YlVQklbYo1QkpZYJ1Qr64W3rr/kGAvwfE+A9PDSMQy8jQWvD4GvcDmKhHefjeMBQtgCT+ivRN BLjgtPvfiTxRhIvQoDDzl6S/09r/22fZOuSOoUW4SSOMU2oaRNsUMoSVPsEkrKFHuEkjBFl1DS pdgnlGQpDgglVYpDQkmU4ohQ0qQ4JpQkKU4IJUWKU0JJkOKMUNKjOCeU5CguCCU1iktCSYzii lDSorgmlKQobgitn8ak6PtAf4TwzXOYygQCOYCua/6VPVyhFkp1lVoo0TVqoTTXqYWb3Qa1UE Sb1ELxbFELRbNNLRTLDrVQJLvUQnHsUQtF0aUWimGfWiiCA2rh4h9SCxf9iFq42MfUwkU+oRY u7im1cFHPqIWLeU4tXMQLauHiXVILF+2KWrhY19TCRbph16ucVuWy1JIBXzJpHBduKSp/9bt8 mMQGXfDuIznKxtJDu+PdY0nLoXANEZAjctxQdXlZa0B3nDGCoO0SNPwSaMMEDccE2jJBwzOBN k3QcE2gbRM0fBNo4wQN5wTaOkHDO4E2T9BwT6DtEzT8E2gDBQ0HBdpCQcNDgTZR0HBRoG0UNH wUaCMFDScF2kpBw0uBNlPQcFOg7RQ0/BRoQwUNRwXaUkHDU4E2VdBwVaBtFTR8FWhjBQ1nBdp aQcNbgTZX0HBXoO0VNPwVaIMFzGHhJwUsObIYgzdOB1DEj+p9poEvfS+EFAqsNqodCVR6f6xK jyvbXHWdTvL3k16RTHRDFz4VFZI8KiIsec759WuF/Udd7vQbIuoiWB8bse3LIyNf4id19xJOz yPe82jadjNJNoD4UwPRHeqRmNbMdapOR5/qlMsoHkDVs6cb9d3XZ+A2IbNg5Av12q0/lpn+BA WFc4eNd1tz06e+x+qU2RsYgNPPNFv6FUjgpmP7mSZqIdDP0NzOsZ/HfgDT+mWbbgVMvRdedex Or3v+xrSueBvNG+kK9j5Pt8meTHltb+yaSc7muEHGxdQ+d3OJAsJp/SStSQWSxqha0TCCohla ZEOZ+A/U0wLNflgsMv1+k3nINhslj8dq9B/VkwCX3etO+ctNe92ZBbzwC7oD1WjGl/jHL3Dti4 z1PJ1ZgLWsJFo1lEAvs3hY+Il6IDW6zwo0qMJ/FN7z7rvl5+rFHv3K+jg1L6iKHNdf6BfLnvc gjlkf+0D0hbeKBRBTPlW/HjHfIVEvuCkXbIKy3urt0mwc6pqpTXEkYUGHF5k3yECFu4/uohwG kb/YeDs5K5JYPdefTrrvXk1byCwFxS21cfJen7fcxuWKyVsYrYXuu16UDuVjM3Vyv1APh3Hb8 FWynALutcIPwYtSL80qQy/hYdFbG2VCTU+mDGAw8tbxs28K3wivn2V3i3PO45zDXO3OWfEX1H gR6hvAv70FdfSpjmqfNB3xqD2kVit207+f6HGGgjpTL//FIHt+H/Mszu77Bfh3c++fzS81/7v E7MHF8uLS68Xl4+/nf/yh+q8UX3T+2Plz59vOUuevnR87252jznkn6Py984/OPzv/Wvr30n+X P1v+3HT92WfVOX/oOD/LX/4PoW12ew==</latexit>
Y j
<latexit sha1_base64="SZMajMjc8GKHvJQ xBA8mROUmMkM=">AAAyC3iclVvbctvIEdXmulFuu8ljXlCRXbtJySrJ3qrs4+p+oyRK1N20XS DYBGHhZswQlMxi/mBfkw/JWyqv+Yj8Rr4gPTMYdA8EeSuqsoQ+Z6Yxl9PTTRAe5HEk5Orqfz7 70Y9/8tOf/fzzXyz+8le//s1vv/jyd5cimxQBXARZnBXXA19AHKVwISMZw3VegJ8MYrga3G0q /qqEQkRZei4fcniT+GEajaLAlwj1bt6+f/fF0urKqv7xHl+sVRdLC9VP992Xq//tD7NgkkAqg 9gX4vXaai7fzPxCRkEM88X+REDuB3d+CK/xMvUTEG9meqxz7zkiQ2+UFfgvlZ5GeY+ZnwjxkA ywZeLLsWhyCmzjXk/k6Ns3syjNJxLSwNxoNIk9mXlq4t4wKiCQ8QNe+EER4Vi9YOwXfiBxeZy 7DBJnDjMZ4QTmi4vP1Y93vH3lHa2f73lb2zv7x/vn+yfHPU9Ti21jXca/aqZiWbldfO4d+cWdJ 3AouP7Cy0Ze4OfmWi1KASMoiigN1biHURkJ22wUhZMCcKQpTIMsSfx0OOsjGMNIzmezPiTe1x 28/tN8/qhNgFsFhW21qa22dkUUjmtnZ8poayWz3LY5z/K2FoNMyiyxjTa09ahdNW/fNvOfajG wLQZPtQhsi+CpFkPbYqha4Dbs4exiNUPP97C90gWMMIiGHq5N4vrAawXOX6+9QS+Dkbe0ppyg lx29KWbXUHWw7MXZFIoXAYbkymIfXeplhdHS2sxs4F/7aM20g7buONxI+vGKt4NiEBJjSu29U DuGvPG4Yz3uND1qWk4ze8+ll9VdhWcbeTijynhpe3yY+EPqsvRq6ZtH3ZbrPvbqFXf1jZ5Oz6 j6k8uByjeDr0LAWY8WB3ZBTO+e7d1r6X1me+mYn2Z1lK3UC2PuLvTK1DH4xNI0HY4LgKZL5m/ p1WOPtGrM96vHvv3UA9wE1bllyeCDmbNt8vSkHT+TPIfCU36Mm+3KzXabm3Wv8Ke07g1nL168 8MssGnoToY6maOTlmRARJhnjOo99DJ3K/9OjUwdujpHUMkfFmO5Vm/97kpWjzdrR5g86wjmnI egz2LQVxoeG6xGhVCxtXb148aRMcHR+HGaYYMZJyzyRM6OrG31yoszVo5muW1frLa6s4O39cB K1r08fBudOp/Uf7PRoUXM8tKqZM/Up1AxXXX1qU0z/pnq7df+u29/OtL4BjlpdPzngSnAQxUq ssbrAAx0bqKvK3yjOskLT+srw+rJqgNQgma01s40sMBDms77K/IEfz7aaDUo/joa8wTtzXSQz Q80fuQQh2ztoZl7PCHKhclwuojhLq/x0hi6yxCv9IvIxWq2+Qfoz5fleplmRoNdnfYSeze1yF g3aJ2bgMgNiApcJiBm6zJAYcBkgZuQyI2JClwmJGbvMmJjIZSJi3rvMe2LuXOaOmNhl4rmWcZ F4kcCIxfJ7+KAOO7ODy977iZDeMEu/kp6qhVGOD+rkcTbGSyrfqes7pbtmLpMRk7tMTswHl/l ATOEyBTHCZQQx0mUkMROXmRBTukxJzNRlpsTcu8w9MQ8u80DMR5f5ODdlng0AzMxZfbyXVZDMT CgNRixs6nHLsYkS20LbjGcchwcEs9goA4JZYJRDgllUlEAwC4lyRDCLhzIkmAVDOSaYRUI5IZ iFQfmeYBYD5R3BLADKmOCYwQnBCYPZQvMVzghmYi5zgpmSyw8EMxmXBcFMw6UgWPBNJVi2rwm Xbkkw0205JZiJtrwnmCm2fCCYybX8SLDV6nYM6jO1/rRXtOgWjOhaz2Uwyms9mcHIr/VsBqPB 1tMZjBBbz2cwamw9ocFIsvWMBqPL1lMauSfPaTAKbT2pwci09awGo9XmaW25xOUSzj15EoORb utZDEa/racxGBG3nsdglNx6IoORc+uZDEbTracyGGG3nstg1N16MoOReOvZDEbnraczGLG3ns 9gFP/0CY2xUERBXaEk6xQf6xQ2yQbBGwzeJHiTwVsEbzF4m+BtBu8QvMPgXYJ3GbxH8B6D9wn eZ/ABwQcMPiT4kMEdgjsMPiL4iMHHBB8z+ITgEwZ3Ce4y+JTgUwafEXzG4B7BPQafE3zO4AuC Lxh8SfAlg68IvmLwNcHXDL4h+IbBtwTfPn28uqIDozqm0XWmXy09xm1wbtPlNjm35XJbnNt2u W3O7bjcDud2XW6Xc3sut8e5fZfb59yByx1w7tDlDjnXcbkO545c7ohzxy53zLkTlzvhXNflup w7dblTzp253Bnnei7X49y5y51z7sLlLjh36XKXnLtyuSvOXbvcNeduXO6Gc7cuZ2V/yUuI8iP ozxH42XW17ltmKczs51mLJRMD9RNKGnVNrHC3Hi4rmCEDg1AdoqsQRKj60LUHIlRzlNVIqNLQ dQYiVF/o6gIRqip0TYEI1RK6kkCEKghdPyBCdYOuGhChakHXCojEbB0MQpWBrgsQSdn6GYSqA F0DIEK5X2d+RCjj63yPCOV5neUREWzBDUI5vay2hW1KaRDK3zp7I0JZW+dsRChX60yNCGVonZ 8RaatG3TK09ON8rPZb/60VWA4qcWhdWJA+atGTiYqK/WQwVD3MBRFZAqHC9V+CtSSVHC2ADhH B3wSJKExUV/2XYCvcSrT1RGYzPv6ZEqu1UKwBWSjUIZvUTAnUWijQEVkozpAsFOaYLBwuGysK8 j1ZKMY7tjYzJcJ65jMlQGvhYrJVRPFlbElmSnTWQtF9IAsFV7CVmimh1Qs0UyKzFi40W2YUWE kWimtKFgrrniwU1QNZKKiP8+o7L8yz9wbXORZ1RrlVZ1ZEKKPqfIoI5VGdRRGh7KlzJyKUM3X GRIQypc6TiFB+1NkREcqKOiciQrlQZ0JEKAPq/IcI5T2d9RChbKdzHSKU43SGQ4Qym85riFA+ 09kMEcpiOochQrlLZy5EKGPpfIUI5SmdpRCh7KRzEyKUk3RGQoQykc5DiFD+0dkHEco6OucgQ rlGZxpEbtkOUl4Y8LSQdMfVQdzHK7Z6NvQV06nCv55cFcOK65k41io6h1SoL4u3IIj9AlBU43 V1AuEdTbEnRpF6VAppkA2jNERn/iRWiBjV18l8JtRT3h7IpxwMsnj4Q24G93MMwuaT2lTo7wh N3qz86afU1dSkqS9TwdQvNyxG+pebFqMIkFsWoxiQ2xajKJA7FqM4kLsWo0iQexajWJD7FqNo kAcWo3iQhxajiJAdi1FMyCOLUVTIY4tRXMgTi1FkyK7FKDbkqcUoOuSZxSg+ZM9iFCHy3GIUI /LCYhQl8tJiFCfyymIUKfLaYhQr8sZiFC3y1mKmIkMh7xZ+PjZsaD/nBs7HjXCDwaSLcJPBJI 1wi8GkjnCbwSSQcIfBpJFwl8Ekk3CPwaSUcJ/BJJbwgMGkl/CQwSSZsMNgUk14xGASTnjMYNJ OeMJgkk/YZTApKDxlMIkoPGMw6SjsMZikFJ4zmNQUXjCYBBVeMpg0FV4xmGQVXjOYlBXeMJjE Fd4y2Fb8eLRVpZqon6IMmLjEBqGkLbFJKElLbBGqlfXc29LfZEwEeL4nQHp46xiG3vayN4DAV 7gcR8KbZpN4iBBa4An9vQfWkpPCU2/3ZDE6Uu+7wH2OtaX+Mtd+pb5DdyR1il1CSZxij1DSpt gnlKQpDgglZYpDQkmYokMo6VIcEUqyFMeEkirFCaEkStEllDQpTgklSYozQkmRokcoCVKcE0p6 FBeEkhzFJaGkRnFFKIlRXBNKWhQ3hJIUxS2h9SOXFOs+0B8hfPOwpSoCgSqAjlv8q/JwnSyU6 gZZKNFNslCaW2ThYbdNFopohywUzy5ZKJo9slAs+2ShSA7IQnEckoWi6JCFYjgiC0VwTBZu/g lZuOldsnCzT8nCTT4jCze3RxZu6jlZuJkXZOEmXpKFm3dFFm7aNVm4WTdk4SbdsvtVlVZVZak tA75l0lRceKSo+NUv7GEQG3TZm0ZynE2kh+WON8WUlkPhFkRAFZFTDVW3l7UGdMNHhSDocgka 9RLoggkaFRPokgkaNRPoogkaVRPosgkadRPowgkalRPo0gkatRPo4gka1RPo8gka9RPoAgoaF RToEgoaNRToIgoaVRToMgoadRToQgoalRToUgoatRToYgoa1RTocgoa9RToggoaFRXokgoaNR XoogoaVRXosgoadRXowgoalRXo0goatRXo4goa1RXo8goa9RXoAgtYhYWfFDDlyGIC3iQdQhE /qJeWhr70vRBSKDDbKDsSqPTBRKUeV7a5ajqf5e9m/SKZaUMnPuUVkjwqIkx5Tv/63cHBg053 +jUQdRPMjw3f9g2RsS/xk7p7C6dll7fsztsGk2RDiD81Ed2gnomxHt2natT9VKNcRvEQqpZ9b dSjr3vgMSGzYOwL9W6tP5GZ/gQFhTPCxgusuWlTj7Hq8ngAQ3DaGbOlXYEEHjq2nTFRC4F+hu Y2jv089gOY12/UdCpg7j33qmt3ed3+2/M64203B9IR7KWdTpM9m/Pc3jg1k5ytcYOMi7l97uY SBYTz+klakwokzVFZ0SiCoulaZCOZ+PfU0gLNdpgsMv0Sk3nI9thLHk/U7D+qJwEue9iZ8zeY DjuPNvDSL2gEymj6l/jHL3Dvi4y17D3agM2sJFoZSqBXWTwq/EQ9kBpPswILVOE/CO9Z5+3LZ+ rtHf1e+iQ1b6GKHPdf6LfHnvUhjlkb+0D0ubeBCRBDPlW/HjDeIVFvsakq2DhlrdUrpNkk1Dl TF8WRhGXtXmTeMAPlbhrdRTkMI3+l8QpyViSxeng/n3Xers5byCwFxa21cXKq+71s43LF5C2M 1kLnbT9KR/KhGTq5X6iHw3hs+CpYeoBnrfBD8KLUS7OqoJdwv+JtjjOhlidTBWAw9rbws28KX wlvkGV3K4vO45yTXJ3OWfFn1HgR6gHg3/6yuvpUQ3VOmoZ41e5SqxWb6d9PtDhHQZ2rN/xikH 1/gHEWZ9NBAf7d4rsvltaa/yfi8cXly5W1VysvT79Z+u7b6v9LfL7wh4U/Lny9sLbwl4XvFvY WugsXC8FCuPD9wt8W/r72/do/1v659i/T9EefVX1+v+D8rP37fxzMXXU=</latexit>
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<latexit sha1_base64="C/CfruNCzFt/HjRv7xdhPeUJk7s=">AAAyD3iclVvbctvIEdXmul Fuu8ljXlCRXbtJySrJ3qrs4+p+oyRK1N20XSDYBGHhZswQlMxi/mFfkw/JWyqv+YT8Rr4gPTMYdA8EeSuqsoQ+Z6Yxl9PTTRAe5HEk5Orqfz770Y9/8tOf/fzzXyz+8le//s1vv/jyd5cimxQB XARZnBXXA19AHKVwISMZw3VegJ8MYrga3G0q/qqEQkRZei4fcniT+GEajaLAlwhd9cvy3Ye37999sbS6sqp/vMcXa9XF0kL103335ep/+8MsmCSQyiD2hXi9tprLNzO/kFEQw3yxPxGQ+8GdH8 JrvEz9BMSbmR7v3HuOyNAbZQX+S6WnUd5j5idCPCQDbJn4ciyanALbuNcTOfr2zSxK84mENDA3Gk1iT2aemrw3jAoIZPyAF35QRDhWLxj7hR9IXCLnLoPEmcNMRjiB+eLic/XjHW9feUfr53ve 1vbO/vH++f7Jcc/T1GLbWJfxr5qpWFZuF597R35x5wkcCu6B8LKRF/i5uVaLUsAIiiJKQzXuYVRGwjYbReGkABxpCtMgSxI/Hc76CMYwkvPZrA+J93UHr/80nz9qE+BWQWFbbWqrrV0RhePa2Z ky2lrJLLdtzrO8rcUgkzJLbKMNbT1qV83bt838p1oMbIvBUy0C2yJ4qsXQthiqFrgNezi7WM3Q8z1sr3QBIwykoYdrk7g+8FqB89drb9DLYOQtrSkn6GVHb4rZNVQdLHtxNoXiRYBhubLYR5d6 WWG0tDYzG/jXPloz7aCtOw43kn684u2gGITEmFJ7L9SOIW887liPO02PmpbTzN5z6WV1V+HZRh7OqDJe2h4fJv6Quiy9WvrmUbfluo+9esVdfaOn0zOq/uRyoPLN4KsQcNajxYFdENO7Z3v3Wn qf2V465qdZHWUr9cKYuwu9MnUMPrE0TYfjAqDpkvlbevXYI60a8/3qsW8/9QA3QXVuWTL4YOZsmzw9acfPJM+h8JQf42a7crPd5mbdK/wprXvD2YsXL/wyi4beRKijKRp5eSZEhInGuM5jH0On8 v/06NSBm2MktcxRMaZ71eb/nmTlaLN2tPmDjnDOaQj6DDZthfGh4XpEKBVLW1cvXjwpExydH4cZJphx0jJP5Mzo6kafnChz9Wim69bVeosrK3h7P5xE7evTh8G502n9Bzs9WtQcD61q5kx9CjX DVVef2hTTv6nebt2/6/a3M61vgKNW108OuBIcRLESa6wu8EDHBuqq8jeKs6zQtL4yvL6sGiA1SGZrzWwjCwyE+ayvMn/gx7OtZoPSj6Mhb/DOXBfJzFDzRy5ByPYOmpnXM4JcqByXiyjO0io/n aGLLPFKv4h8jFarb5D+THm+l2lWJOj1WR+hZ3O7nEWD9okZuMyAmMBlAmKGLjMkBlwGiBm5zIiY0GVCYsYuMyYmcpmImPcu856YO5e5IyZ2mXiuZVwkXiQwYrEEHz6ow87s4LL3fiKkN8zSr6S namGU44M6eZyN8ZLKd+r6TumumctkxOQukxPzwWU+EFO4TEGMcBlBjHQZSczEZSbElC5TEjN1mSkx9y5zT8yDyzwQ89FlPs5NmWcDADNzVh/vZRUkMxNKgxELm3rccmyixLbQNuMZx+EBwSw2y oBgFhjlkGAWFSUQzEKiHBHM4qEMCWbBUI4JZpFQTghmYVC+J5jFQHlHMAuAMiY4ZnBCcMJgttB8hTOCmZjLnGCm5PIDwUzGZUEw03ApCBZ8UwmW7WvCpVsSzHRbTglmoi3vCWaKLR8IZnItPxJ stbodg/pMrT/tFS26BSO61nMZjPJaT2Yw8ms9m8FosPV0BiPE1vMZjBpbT2gwkmw9o8HosvWURu7JcxqMQltPajAybT2rwWi1eVpbLnG5hHNPnsRgpNt6FoPRb+tpDEbErecxGCW3nshg5Nx6J oPRdOupDEbYrecyGHW3nsxgJN56NoPReevpDEbsreczGMU/fUJjLBRRUFcoyTrFxzqFTbJB8AaDNwneZPAWwVsM3iZ4m8E7BO8weJfgXQbvEbzH4H2C9xl8QPABgw8JPmRwh+AOg48IPmLwMcH HDD4h+ITBXYK7DD4l+JTBZwSfMbhHcI/B5wSfM/iC4AsGXxJ8yeArgq8YfE3wNYNvCL5h8C3Bt08fr67owKiOaXSd6VdLj3EbnNt0uU3ObbncFue2XW6bczsut8O5XZfb5dyey+1xbt/l9jl34H IHnDt0uUPOdVyuw7kjlzvi3LHLHXPuxOVOONd1uS7nTl3ulHNnLnfGuZ7L9Th37nLnnLtwuQvOXbrcJeeuXO6Kc9cud825G5e74dyty1nZX/ISovwI+nMEfnZdrfuWWQoz+3nWYsnEQP2EkkZd EyvcrYfLCmbIwCBUh+gqBBGqPnTtgQjVHGU1Eqo0dJ2BCNUXurpAhKoKXVMgQrWEriQQoQpC1w+IUN2gqwZEqFrQtQIiMVsHg1BloOsCRFK2fgahKkDXAIhQ7teZHxHK+DrfI0J5Xmd5RARbcI NQTi+rbWGbUhqE8rfO3ohQ1tY5GxHK1TpTI0IZWudnRNqqUbcMLf04H6v91n9rBZaDShxaFxakj1r0ZKKiYj8ZDFUPc0FElkCocP2XYC1JJUcLoENE8DdBIgoT1VX/JdgKtxJtPZHZjI9/psRq LRRrQBYKdcgmNVMCtRYKdEQWijMkC4U5JguHy8aKgnxPForxjq3NTImwnvlMCdBauJhsFVF8GVuSmRKdtVB0H8hCwRVspWZKaPUCzZTIrIULzZYZBVaSheKakoXCuicLRfVAFgrq47z6zgvz7L 3BdY5FnVFu1ZkVEcqoOp8iQnlUZ1FEKHvq3IkI5UydMRGhTKnzJCKUH3V2RISyos6JiFAu1JkQEcqAOv8hQnlPZz1EKNvpXIcI5Tid4RChzKbzGiKUz3Q2Q4SymM5hiFDu0pkLEcpYOl8hQnlK ZylEKDvp3IQI5SSdkRChTKTzECKUf3T2QYSyjs45iFCu0ZkGkVu2g5QXBjwtJN1xdRD38Yqtng19xXSq8K8nV8Ww4nomjrWKziEV6sviLQhivwAU1XhdnUB4R1PsiVGkHpVCGmTDKA3RmT+JFS JG9XUynwn1lLcH8ikHgywe/pCbwf0cg7D5pDYV+jtCkzcrf/opdTU1aerLVDD1yw2Lkf7lpsUoAuSWxSgG5LbFKArkjsUoDuSuxSgS5J7FKBbkvsUoGuSBxSge5KHFKCJkx2IUE/LIYhQV8thiF BfyxGIUGbJrMYoNeWoxig55ZjGKD9mzGEWIPLcYxYi8sBhFiby0GMWJvLIYRYq8thjFiryxGEWLvLWYqchQyLuFn48NG9rPuYHzcSPcYDDpItxkMEkj3GIwqSPcZjAJJNxhMGkk3GUwySTcYzA pJdxnMIklPGAw6SU8ZDBJJuwwmFQTHjGYhBMeM5i0E54wmOQTdhlMCgpPGUwiCs8YTDoKewwmKYXnDCY1hRcMJkGFlwwmTYVXDCZZhdcMJmWFNwwmcYW3DLYVPx5tVakm6qcoAyYusUEoaUtsE krSEluEamU997b0NxkTAZ7vCZAe3jqGobe97A0g8BUux5HwptkkHiKEFnhCf++BteSk8NTbPVmMjtT7LnCfY22pv8y1X6nv0B1JnWKXUBKn2COUtCn2CSVpigNCSZnikFASpugQSroUR4SSLMU xoaRKcUIoiVJ0CSVNilNCSZLijFBSpOgRSoIU54SSHsUFoSRHcUkoqVFcEUpiFNeEkhbFDaEkRXFLaP3IJcW6D/RHCN88bKmKQKAKoOMW/6o8XCcLpbpBFkp0kyyU5hZZeNhtk4Ui2iELxbNLF opmjywUyz5ZKJIDslAch2ShKDpkoRiOyEIRHJOFm39CFm56lyzc7FOycJPPyMLN7ZGFm3pOFm7mBVm4iZdk4eZdkYWbdk0WbtYNWbhJt+x+VaVVVVlqy4BvmTQVFx4pKn71C3sYxAZd9qaRHGc T6WG5400xpeVQuAURUEXkVEPV7WWtAd3wUSEIulyCRr0EumCCRsUEumSCRs0EumiCRtUEumyCRt0EunCCRuUEunSCRu0EuniCRvUEunyCRv0EuoCCRgUFuoSCRg0FuoiCRhUFuoyCRh0FupCCR iUFupSCRi0FupiCRjUFupyCRj0FuqCCRkUFuqSCRk0FuqiCRlUFuqyCRl0FurCCRmUFurSCRm0FuriCRnUFuryCRn0FusACVmHhJwVMObKYgDdJh1DED+qlpaEvfS+EFArMNsqOBCp9MFGpx5Vt rprOZ/m7Wb9IZtrQiU95hSSPighTntO/fndw8KDTnX4NRN0E82PDt31DZOxL/KTu3sJp2eUtu/O2wSTZEOJPTUQ3qGdirEf3qRp1P9Uol1E8hKplXxv16OseeEzILBj7Qr1b609kpj9BQeGMsP ECa27a1GOsujwewBCcdsZsaVcggYeObWdM1EKgn6G5jWM/j/0A5vUbNZ0KmHvPveraXV63//a8znjbzYF0BHtpp9Nkz+Y8tzdOzSRna9wg42Jun7u5RAHhvH6S1qQCSXNUVjSKoGi6FtlIJv49 tbRAsx0mi0y/xGQesj32kscTNfuP6kmAyx525vwNpsPOow289AsagTKa/iX+8Qvc+yJjLXuPNmAzK4lWhhLoVRaPCj9RD6TG06zAAlX4D8J71nn78pl6e0e/lz5JzVuoIsf9F/rtsWd9iGPWxj 4Qfe5tYALEkE/VrweMd0jUW2yqCjZOWWv1Cmk2CXXO1EVxJGFZuxeZN8xAuZtGd1EOw8hfabyCnBVJrB7ez2edt6vzFjJLQXFrbZyc6n4v27hcMXkLo7XQeduP0pF8aIZO7hfq4TAeG74Klh7g WSv8ELwo9dKsKugl3K94m+NMqOXJVAEYjL0t/OybwlfCG2TZ3cqi8zjnJFenc1b8GTVehHoA+Le/rK4+1VCdk6YhXrW71GrFZvr3Ey3OUVDn6g2/GGTfH2Ccxdl0UIB/t/jui6W15v+JeHxx+X Jl7dXKy9Nvlr77tvr/Ep8v/GHhjwtfL6wt/GXhu4W9he7CxUKwcLfw/cLfFv6+9v3aP9b+ufYv0/RHn1V9fr/g/Kz9+38s2l9c</latexit>
vjq
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Y j |vjq
<latexit sha1_base64="QYcSJk+KSfmnIwx2OrrcggX1aUo=">AAAyL niclVvZctvIFdVknSiZZCZ5zAsqsmsmKVll2a4sb6N9oyRqX0zbBYKXICxsRjdByQzzF3lNfiFfk6o8pPKaz8jtbjTubRDyVFRlC31O4wLdfW7fQ xDq53Ek5PPn//rse9//wQ9/9OPPf7L405998fNffPnVLy9FNi4CuAiyOCuu+76AOErhQkYyhuu8AD/px3DVv9tQ/FUJhYiy9Fw+5PAm8cM0GkaBL xF6ffP2/Z97Zfnuw9v3775cer7yXP948wer1cHSQvXTfffV6he9QRaME0hlEPtCvF59nss3U7+QURDDbLE3FpD7wZ0fwms8TP0ExJupvueZ9xSRg TfMCvyXSk+j/IypnwjxkPSxZ+LLkWhyCmzjXo/l8I9vplGajyWkgbnQcBx7MvPUBHiDqIBAxg944AdFhPfqBSO/8AOJ0+RcpZ84Y5jKCAcwW1x8q n68o60r73DtfNfb3NreO9o73zs+OvM0tdh2r8v4W41ULKuwi0+9Q7+48wTeCq6D8LKhF/i5OVaTUsAQiiJKQ3Xfg6iMhO02jMJxAXinKUyCLEn8d DDtIRjDUM6m0x4k3jcdPP7tbDbXJ8ClgsL22tCttn5FFI7qYKeq0dZLZrntc57lbT36mZRZYjut69Zcv2rcvu3mP9ajb3v0H+sR2B7BYz0GtsdA9 cBl2MXRxWqEnu9hf6ULGGIyDTycm8SNgccKnL1efYNR+kNvaVUFwSjbelHMqqHqYNmLswkUzwJMzZXFHobU0wrDpdWpWcC/9LA11QHaTsfbjaQfr 3jbKAYhMafU2gu1YsibiNs24nYzoqblJLPXXHpRXVV4tpOHI6oaL+wZH8b+gE5Zern0au605foce/SSh3qlh3NmVP3J6UDlm5uvUsCZj5YAdkLM2 Wf27LOWs0/tWTrnJ1mdZSv1xJirCz0zdQ4+MjXNgKMCoBmSxVt6OR+RZo3Ffjkf2089wEVQJ7dMGXwwY7ZdHh+0E2ec51B4Ko4Js1WF2WoLs+YV/ oTmvRHs2bNnfplFA28s1NYUDb08EyLCYmNC57GPqVPFf/zu1IabYya1jFEx5vSqz/89yCrQRh1o4zsD4ZjTEPQebPoKE0PD9R2hVCxtQz179qhM8 O78OMywwIySlnEiZ+6u7vTJgbJQcyNds6HWWkJZwdvr4SDqWJ/eDM6dk9a+86S5Sc1x06pGztSnUHO76uhTi2LOb6q3W5/fdc+3I60vgHetjh+94 UpwEMVKrLE6wA0dO6ijKt4wzrJC0/rI8Pqw6oBUP5muNquNLDARZtOeqvyBH083mx1KP44GvMM7c1wkU0PN5kKCkO0naGZWjwhyoWpcLqI4S6v6d IohssQr/SLyMVutvkH6UxX5XqZZkWDUJz2EnszsdBYN2iem7zJ9YgKXCYgZuMyAGHAZIGboMkNiQpcJiRm5zIiYyGUiYt67zHti7lzmjpjYZeKZl nGReJHAjEUbPnhQm51ZwWXv/VhIb5ClX0tPeWGU44PaeZyF8ZIqdurGTumqmctkxOQukxPzwWU+EFO4TEGMcBlBjHQZSczYZcbElC5TEjNxmQkx9 y5zT8yDyzwQ89FlPs6MzbMJgJU5q7f3skqSqUml/pClTX3fcmSyxPbQbcYzjsN9gllulAHBLDHKAcEsK0ogmKVEOSSY5UMZEsySoRwRzDKhHBPM0 qB8TzDLgfKOYJYAZUxwzOCE4ITBbKL5DGcEMzGXOcFMyeUHgpmMy4JgpuFSECz4ohIs2+eES7ckmOm2nBDMRFveE8wUWz4QzORafiTYanUrBvWZW n/aK1p0C0Z0rfsyGOW17sxg5Ne6N4PRYOvuDEaIrfszGDW27tBgJNm6R4PRZesujdyj+zQYhbbu1GBk2rpXg9Fqc7e2XOJyCece3YnBSLd1Lwaj3 9bdGIyIW/djMEpu3ZHByLl1Twaj6dZdGYywW/dlMOpu3ZnBSLx1bwaj89bdGYzYW/dnMIp/fIfGXCiioHYoyRrlxxqlTbJO8DqDNwjeYPAmwZsM3 iJ4i8HbBG8zeIfgHQbvErzL4D2C9xi8T/A+gw8IPmBwh+AOgw8JPmTwEcFHDD4m+JjBXYK7DD4h+ITBpwSfMviM4DMGnxN8zuALgi8YfEnwJYOvC L5i8DXB1wy+IfiGwbcE3z6+vbqiA6M6ptE1pl8tPcatc27D5TY4t+lym5zbcrktzm273Dbndlxuh3O7LrfLuT2X2+Pcvsvtc+7A5Q4413G5DucOX e6Qc0cud8S5Y5c75lzX5bqcO3G5E86dutwp585c7oxz5y53zrkLl7vg3KXLXXLuyuWuOHftctecu3G5G87dupyV/SW3EOVH0J8j8LPr8/rcMktha j/PWiwZG6iXUNEoRRQmfoXrY6KsXVaUa5XLCmZI3yBkUbRBQYSMibYliJAdKaubJBOiLQgiZD208UCEDIe2G4iQzdAmAxEyF9paIEKWQhsKRMhIa BuBSMymyCBkGrRlQCRlU2sQMgjaHiBCtkCbAkTIDGgrgEjBZt4ggk24Qajcl9WKsfUqDUKlXRd2RKig63KOCJVxXcQRoeKtSzcibUbVdailH+cjt d76dy3Osl+JQ+vCgvQpjB5aVFTsJ/2BOsMcEJElECpc/yZYq1Up1QIYEBH8nyAr3kq4FrbCrURbD2Q65fc/VWK1LRRrQC0U6oANaqoEalso0CG1U JwhtVCYI2rh7bJ7RUG+pxaK8Y7NzVSJsB75VAnQtnAy2Syi+DI2JVMlOttC0X2gFgquYDM1VUKrJ2iqRGZbONFsmlFgJbVQXBNqobDuqYWieqAWC urjrPo6DEvwvcF1+UWdUdnVRRcRKra61CJCJVYXWESosOqyigiVU11MEaEiqksoIlQ6deFEhAqmLpeIUJnURRIRKo66NCJCJVEXRESoEOoyiAiVP 138EKGip0seIlTqdKFDhAqcLm+IUFnTRQ0RKma6lCFCJUwXMESocOmyhQiVK12sEKEipUsUIlSadGFChAqSLkeIUBnSRQiRW7aCVBf6vCwk3VG1E ffwiM2eTX3FdKr0rwfHCtCZLUCoonNIhfoeeROC2C8ARTVaUzsQXtH4QDGM1FNUSINsEKUhBvPHsULEsD5OZlOhHgCfgXwsQD+LB98Vpn8/wyRsPs RNhf760JTUKp5+gF0NTRrrmQqmfrluMdK/3LAYZYDctBjlgNyyGGWB3LYY5YHcsRhlgty1GOWC3LMYZYPctxjlgzywGGWE7FiMckIeWoyyQh5ZjP JCHluMMkN2LUa5IU8sRtkhTy1G+SHPLEYZIs8tRjkiLyxGWSIvLUZ5Iq8sRpkiry1GuSJvLEbZIm8tZswaCnmn8PORYUP7EThwPomE6wwmXYQbDC ZphJsMJnWEWwwmgYTbDCaNhDsMJpmEuwwmpYR7DCaxhPsMJr2EBwwmyYQdBpNqwkMGk3DCIwaTdsJjBpN8wi6DSUHhCYNJROEpg0lH4RmDSUrhOY NJTeEFg0lQ4SWDSVPhFYNJVuE1g0lZ4Q2DSVzhLYPthwHc2iqrJuoHLH0mLrFOKGlLbBBK0hKbhGplPfU29ZccYwGe7wmQHl46hoG3tez1IfAVLk eR8CbZOB4ghC3whP5KBL3kuPDUiz9ZjIHUqzBwn6O31N/z2m/bt+mKpE6xQyiJU+wSStoUe4SSNMU+oaRMcUAoCVN0CCVdikNCSZbiiFBSpTgmlE QpuoSSJsUJoSRJcUooKVKcEUqCFOeEkh7FBaEkR3FJKKlRXBFKYhTXhJIWxQ2hJEVxS2j9NCZF3wf6I4RvnsNUJhDIAXRc86/s4Rq1UKrr1EKJbl ALpblJLdzstqiFItqmFopnh1ooml1qoVj2qIUi2acWiuOAWiiKDrVQDIfUQhEcUQsX/5hauOhdauFin1ALF/mUWri4Z9TCRT2nFi7mBbVwES+phY t3RS1ctGtq4WLdUAsX6ZZdr3JalctSSwZ8yaRxXLilqPzV7/JhEht02ZtEcpSNpYd2x5tgScuhcA0RkCNy3FB1eVlrQHecM4Kg7RI0/BJowwQNxw TaMkHDM4E2TdBwTaBtEzR8E2jjBA3nBNo6QcM7gTZP0HBPoO0TNPwTaAMFDQcF2kJBw0OBNlHQcFGgbRQ0fBRoIwUNJwXaSkHDS4E2U9BwU6DtFD T8FGhDBQ1HBdpSQcNTgTZV0HBVoG0VNHwVaGMFDWcF2lpBw1uBNlfQcFeg7RU0/BVogwXMYeEnBSw5shiDN04HUMQP6n2mgS99L4QUCqw2qh0JVH p/rEqPK9tcdZ1N83fTXpFMdUMXPhUVkjwqIix5zvn1a4X9B13u9Bsi6iJYHxux7csjI1/iJ3X3Ek7PLu/ZnbXdTJINIP7UQHSHeiSmNXedqlP3U5 1yGcUDqHr2dKO++/oM3CZkFox8oV679ccy05+goHDusPFua2761PdYnTJ/AwNw+plmS78CCdx0bD/TRC0E+hma2zn289gPYFa/bNOpgJn31KuO3e l1z9+a1RVvq3kjHcHe5+k02dMZr+2NXTPJ2Rw3yLiY2eduLlFAOKufpDWpQNIYVSsaRlA0Q4tsKBP/nnpaoNkPi0Wm328yD9nmo+TxWI3+o3oS4L IHnRl/uemgM7eAl35Bd6AazfgSf/kFrn2RsZ5ncwuwkZVEq4YS6FUWDws/UQ+kRpOsQIMq/AfhPem8ffFEvdijX1kfp+YFVZHj+gv9YtmTHsQx62 MfiD711rEAYsqn6r8HzHdI1AtuygWboKy3ers0G4e6ZmpTHElY1uFF5g0yUOEm0V2UwyDyVxpvJ2dFEqvn+rNp5+3zWQuZpaC41TZOTvR5L9q4XD F5C6O10Hnbi9KhfGimTu4X6uEwbhu+SpYzwL1W+CF4UeqlWWXoJdyveBujTKjpyZQBDEbeJn72TeFr4fWz7G5l0Xmcc5yr3TkrfocaL0J9A/i7t6 yOPtVR7ZOmIx61h9RqxW76/0d6nKOgztXLfzHInt/HPIuzSb8A/25R/wHFn9TP7+s/l5g/uHyxsvpy5dXJq6Vv16s/pfh84dcLv1n4ZmF14Q8L3y 7sLnQXLhaChWzhrwt/W/j76j9W/7n679X/mK7f+6w651cLzs/qf/8HJmFr+g==</latexit>
compute mean and variance
f jk
<latexit sha1_base64="7kmyni/tdZT1AAQGO+LZDbT4UGM=">AAAyKniclVvZctvIFdVMtomSSWaSx7ygIrtmkpJVlu3K8jbaN2qnVtN2geAl CAub0U1QMov5h7wmv5CvydtUXvMhud2Nxr0NQp6Kqmyhz2lcoLvP7XsIQv08joR8/vz7zz7/0Y9/8tOfffHzxV/88stf/fqrr39zKbJxEcBFkMVZcd33BcRRChcykjFc5wX4ST+Gq/7dhuKvSihElKVd+ZDDm8QP02gYBb5E6KpXDt/dvX3/7qul5yvP9Y83f7BaHSwtVD8n775e/bI3yIJxAqkMYl+I 16vPc/lm6hcyCmKYLfbGAnI/uPNDeI2HqZ+AeDPV9zvzniIy8IZZgf9S6WmUnzH1EyEekj72THw5Ek1OgW3c67Ec/uXNNErzsYQ0MBcajmNPZp4avDeICghk/IAHflBEeK9eMPILP5A4Rc5V+okzhqmMcACzxcWn6sc72rryDte6u97m1vbe0V537/jo3NPUYtu9LuNvNVKxrMIuPvUO/eLOE3gruAbC y4Ze4OfmWE1KAUMoiigN1X0PojISttswCscF4J2mMAmyJPHTwbSHYAxDOZtOe5B433bw+A+z2VyfAJcKCttrQ7fa+hVROKqDnalGWy+Z5bZPN8vbevQzKbPEdlrXrbl+1bh9281/rEff9ug/1iOwPYLHegxsj4Hqgcuwi6OL1Qg938P+ShcwxEQaeDg3iRsDjxU4e736BqP0h97SqgqCUbb1ophVQ9X BshdnEyieBZiWK4s9DKmnFYZLq1OzgH/rYWuqA7SdjrcbST9e8bZRDEJiTqm1F2rFkDcRt23E7WZETctJZq+59KK6qvBsJw9HVDVe2DM+jP0BnbL0cunV3GnL9Tn26CUP9UoP59yo+pPTgco3N1+lgDMfLQHshJizz+3Z5y1nn9mzdM5PsjrLVuqJMVcXembqHHxkapoBRwVAMySLt/RyPiLNGov9cj6 2n3qAi6BObpky+GDGbLs8PmgnzjjPofBUHBNmqwqz1RZmzSv8Cc17I9izZ8/8MosG3liorSkaenkmRISFxoTOYx9Tp4r/+N2pDTfHTGoZo2LM6VWf/3uQVaCNOtDGDwbCMach6D3Y9BUmhobrO0KpWNqGevbsUZng3flxmGGBGSUt40TO3F3d6ZMDZaHmRrpmQ621hLKCt9fDQdSxPr0ZdJ2T1n7wpLl JzXHTqkbO1KdQc7vq6FOLYs5vqvekPv/EPd+OtL4A3rU6fvSGK8FBFCuxxuoAN3TsoI6qeMM4ywpN6yPD68OqA1L9ZLrarDaywESYTXuq8gd+PN1sdij9OBrwDu/McZFMDTWbCwlCtp+gmVk9IsiFqnG5iOIsrerTGYbIEq/0i8jHbLX6BulPVeR7mWZFglGf9BB6MrPTWTRon5i+y/SJCVwmIGbgMg NiwGWAmKHLDIkJXSYkZuQyI2Iil4mIee8y74m5c5k7YmKXiWdaxkXiRQIzFi344EFtdmYFl733YyG9QZZ+Iz3lhVGOD2rncRbGS6rYqRs7patmLpMRk7tMTswHl/lATOEyBTHCZQQx0mUkMWOXGRNTukxJzMRlJsTcu8w9MQ8u80DMR5f5ODM2zyYAVuas3t7LKkmmJpX6Q5Y29X3LkckS20O3Gc84Dv cJZrlRBgSzxCgHBLOsKIFglhLlkGCWD2VIMEuGckQwy4RyTDBLg/I9wSwHyjuCWQKUMcExgxOCEwazieYznBHMxFzmBDMllx8IZjIuC4KZhktBsOCLSrBsnxMu3ZJgpttyQjATbXlPMFNs+UAwk2v5kWCr1a0Y1Gdq/WmvaNEtGNG17stglNe6M4ORX+veDEaDrbszGCG27s9g1Ni6Q4ORZOseDUaXrb s0co/u02AU2rpTg5Fp614NRqvN3dpyicslnHt0JwYj3da9GIx+W3djMCJu3Y/BKLl1RwYj59Y9GYymW3dlMMJu3ZfBqLt1ZwYj8da9GYzOW3dnMGJv3Z/BKP7xHRpzoYiC2qEka5Qfa5Q2yTrB6wzeIHiDwZsEbzJ4i+AtBm8TvM3gHYJ3GLxL8C6D9wjeY/A+wfsMPiD4gMEdgjsMPiT4kMFHBB8x+ JjgYwafEHzC4FOCTxl8RvAZg88JPmdwl+Augy8IvmDwJcGXDL4i+IrB1wRfM/iG4BsG3xJ8+/j26ooOjOqYRteYfrX0GLfOuQ2X2+Dcpsttcm7L5bY4t+1y25zbcbkdzu263C7n9lxuj3P7LrfPuQOXO+Bcx+U6nDt0uUPOHbncEeeOXe6Ycycud8K5U5c75dyZy51x7tzlzjnXdbku5y5c7oJzly53y bkrl7vi3LXLXXPuxuVuOHfrclb2l9xClB9Bf47Az67P63PLLIWp/TxrsWRsoF5CRaMUUZj4Fa6PibJ2WVGuVS4rmCF9g5BF0QYFETIm2pYgQnakrG6STIi2IIiQ9dDGAxEyHNpuIEI2Q5sMRMhcaGuBCFkKbSgQISOhbQQiMZsig5Bp0JYBkZRNrUHIIGh7gAjZAm0KECEzoK0AIgWbeYMINuEGoXJfV ivG1qs0CJV2XdgRoYKuyzkiVMZ1EUeEircu3Yi0GVXXoZZ+nI/UeuvftTjLfiUOrQsL0qcwemhRUbGf9AfqDHNARJZAqHD9m2CtVqVUC2BARPB/gqx4K+Fa2Aq3Em09kOmU3/9UidW2UKwBtVCoAzaoqRKobaFAh9RCcYbUQmGOqIW3y+4VBfmeWijGOzY3UyXCeuRTJUDbwslks4jiy9iUTJXobAtF 94FaKLiCzdRUCa2eoKkSmW3hRLNpRoGV1EJxTaiFwrqnForqgVooqI+z6uswLMH3BtflF3VGZVcXXUSo2OpSiwiVWF1gEaHCqssqIlROdTFFhIqoLqGIUOnUhRMRKpi6XCJCZVIXSUSoOOrSiAiVRF0QEaFCqMsgIlT+dPFDhIqeLnmIUKnThQ4RKnC6vCFCZU0XNUSomOlShgiVMF3AEKHCpcsWIlSu dLFChIqULlGIUGnShQkRKki6HCFCZUgXIURu2QpSXejzspCcjKqNuIdHbPZs6iumU6V/PThWgM5tAUIVdSEV6nvkTQhivwAU1WhN7UB4ReMDxTBST1EhDbJBlIYYzB/HChHD+jiZTYV6AHwO8rEA/Swe/FCY/v0Mk7D5EDcV+utDU1KrePoBdjU0aaxnKpj65brFSP9yw2KUAXLTYpQDcstilAVy22KU B3LHYpQJctdilAtyz2KUDXLfYpQP8sBilBGyYzHKCXloMcoKeWQxygt5bDHKDHliMcoNeWoxyg55ZjHKD3luMcoQ2bUY5Yi8sBhliby0GOWJvLIYZYq8thjliryxGGWLvLWYMWso5J3Cz0eGDe1H4MD5JBKuM5h0EW4wmKQRbjKY1BFuMZgEEm4zmDQS7jCYZBLuMpiUEu4xmMQS7jOY9BIeMJgkE3Y YTKoJDxlMwgmPGEzaCY8ZTPIJTxhMCgpPGUwiCs8YTDoKzxlMUgq7DCY1hRcMJkGFlwwmTYVXDCZZhdcMJmWFNwwmcYW3DLYfBnBrq6yaqB+w9Jm4xDqhpC2xQShJS2wSqpX11NvUX3KMBXi+J0B6eOkYBt7WsteHwFe4HEXCm2TjeIAQtsAT+isR9JLjwlMv/mQxBlKvwsB9jt5Sf89rv23fpiuSOsU OoSROsUsoaVPsEUrSFPuEkjLFAaEkTNEhlHQpDgklWYojQkmV4phQEqU4IZQ0KU4JJUmKM0JJkeKcUBKk6BJKehQXhJIcxSWhpEZxRSiJUVwTSloUN4SSFMUtofXTmBR9H+iPEL55DlOZQCAH0HHNv7KHa9RCqa5TCyW6QS2U5ia1cLPbohaKaJtaKJ4daqFodqmFYtmjFopkn1oojgNqoSg61EIxHFI LRXBELVz8Y2rhop9QCxf7lFq4yGfUwsU9pxYuapdauJgX1MJFvKQWLt4VtXDRrqmFi3VDLVykW3a9ymlVLkstGfAlk8Zx4Zai8le/y4dJbNBlbxLJUTaWHtodb4IlLYfCNURAjshxQ9XlZa0B3XHOCIK2S9DwS6ANEzQcE2jLBA3PBNo0QcM1gbZN0PBNoI0TNJwTaOsEDe8E2jxBwz2Btk/Q8E+gDR Q0HBRoCwUNDwXaREHDRYG2UdDwUaCNFDScFGgrBQ0vBdpMQcNNgbZT0PBToA0VNBwVaEsFDU8F2lRBw1WBtlXQ8FWgjRU0nBVoawUNbwXaXEHDXYG2V9DwV6ANFjCHhZ8UsOTIYgzeOB1AET+o95kGvvS9EFIosNqodiRQ6f2xKj2ubHPVdTbN3017RTLVDV34VFRI8qiIsOQ559evFfYfdLnTb4ioi2 B9bMS2L4+MfImf1N1LOD1PeM+TWdvNJNkA4k8NRHeoR2Jac9epOp18qlMuo3gAVc+ebtR3X5+B24TMgpEv1Gu3/lhm+hMUFM4dNt5tzU2f+h6rU+ZvYABOP9Ns6VcggZuO7WeaqIVAP0NzO8d+HvsBzOqXbToVMPOeetWxO73u+VuzuuJtNW+kI9j7PJ0mezbjtb2xayY5m+MGGRcz+9zNJQoIZ/WTtC YVSBqjakXDCIpmaJENZeLfU08LNPthscj0+03mIdt8lDweq9F/VE8CXPagM+MvNx105hbw0i/oDlSjGV/iL7/AtS8y1vN8bgE2spJo1VACvcriYeEn6oHUaJIVaFCF/yC8J523L56oF3v0K+vj1LygKnJcf6FfLHvSgzhmfewD0afeOhZATPlU/feA+Q6JesFNuWATlPVWb5dm41DXTG2KIwnLOrzIv EEGKtwkuotyGET+SuPt5KxIYvVcfzbtvH0+ayGzFBS32sbJiT7vRRuXKyZvYbQWOm97UTqUD83Uyf1CPRzGbcNXyXIOuNcKPwQvSr00qwy9hPsVb2OUCTU9mTKAwcjbxM++KXwjvH6W3a0sOo9zjnO1O2fFH1HjRahvAH/3ltXRpzqqfdJ0xKP2kFqt2E3//0iPLgqqq17+i0H2/D7mWZxN+gX4d4v6D yj+qn7+VP+5xPzB5YuV1Zcrr05fLX23Xv0pxRcLv1v4/cK3C6sLf174bmF34WThYiFYuFv4+8I/Fv65+q/Vf69+v/of0/Xzz6pzfrvg/Kz+9381k2of</latexit>
 zjk
<latexit sha1_base64="6IX7LZy0/BFBblOk5IQhOpV7vjU=">AAAyMHiclVvZctvIFdVMtomSSWaSx7ygIrtmkpJVlu3K8jbaN2qnVtN2geAl CAub0U1QMov5jbwmv5CvSZ5Sec1X5HY3Gvc2CHkqqrKFPqdxge4+t+8hCPXzOBLy+fN/ffb5D374ox//5IufLv7s51/+4pdfff2rS5GNiwAugizOiuu+LyCOUriQkYzhOi/AT/oxXPXvNhR/VUIhoiztyocc3iR+mEbDKPAlQm96mxBLv1d+fHf39v27r5aerzzXP978wWp1sLRQ/Zy8+3r1y94gC8YJ pDKIfSFerz7P5ZupX8goiGG22BsLyP3gzg/hNR6mfgLizVTf9cx7isjAG2YF/kulp1F+xtRPhHhI+tgz8eVINDkFtnGvx3L4pzfTKM3HEtLAXGg4jj2ZeWoKvEFUQCDjBzzwgyLCe/WCkV/4gcSJcq7ST5wxTGWEA5gtLj5VP97R1pV3uNbd9Ta3tveO9rp7x0fnnqYW2+51GX+rkYplFXbxqXfoF3ee wFvBlRBeNvQCPzfHalIKGEJRRGmo7nsQlZGw3YZROC4A7zSFSZAliZ8Opj0EYxjK2XTag8T7toPHv5vN5voEuFRQ2F4butXWr4jCUR3sTDXaeskst326Wd7Wo59JmSW207puzfWrxu3bbv5jPfq2R/+xHoHtETzWY2B7DFQPXIZdHF2sRuj5HvZXuoAhptPAw7lJ3Bh4rMDZ69U3GKU/9JZWVRCMsq0 Xxawaqg6WvTibQPEswORcWexhSD2tMFxanZoF/EsPW1MdoO10vN1I+vGKt41iEBJzSq29UCuGvIm4bSNuNyNqWk4ye82lF9VVhWc7eTiiqvHCnvFh7A/olKWXS6/mTluuz7FHL3moV3o450bVn5wOVL65+SoFnPloCWAnxJx9bs8+bzn7zJ6lc36S1Vm2Uk+MubrQM1Pn4CNT0ww4KgCaIVm8pZfzEWn WWOyX87H91ANcBHVyy5TBBzNm2+XxQTtxxnkOhafimDBbVZittjBrXuFPaN4bwZ49e+aXWTTwxkJtTdHQyzMhIiw3JnQe+5g6VfzH705tuDlmUssYFWNOr/r834OsAm3UgTa+NxCOOQ1B78GmrzAxNFzfEUrF0jbUs2ePygTvzo/DDAvMKGkZJ3Lm7upOnxwoCzU30jUbaq0llBW8vR4Ooo716c2g65y 09r0nzU1qjptWNXKmPoWa21VHn1oUc35TvSf1+Sfu+Xak9QXwrtXxozdcCQ6iWIk1Vge4oWMHdVTFG8ZZVmhaHxleH1YdkOon09VmtZEFJsJs2lOVP/Dj6WazQ+nH0YB3eGeOi2RqqNlcSBCy/QTNzOoRQS5UjctFFGdpVZ/OMESWeKVfRD5mq9U3SH+qIt/LNCsSjPqkh9CTmZ3OokH7xPRdpk9M4D IBMQOXGRADLgPEDF1mSEzoMiExI5cZERO5TETMe5d5T8ydy9wRE7tMPNMyLhIvEpixaMQHD2qzMyu47L0fC+kNsvQb6SkvjHJ8UDuPszBeUsVO3dgpXTVzmYyY3GVyYj64zAdiCpcpiBEuI4iRLiOJGbvMmJjSZUpiJi4zIebeZe6JeXCZB2I+uszHmbF5NgGwMmf19l5WSTI1qdQfsrSp71uOTJbYHr rNeMZxuE8wy40yIJglRjkgmGVFCQSzlCiHBLN8KEOCWTKUI4JZJpRjglkalO8JZjlQ3hHMEqCMCY4ZnBCcMJhNNJ/hjGAm5jInmCm5/EAwk3FZEMw0XAqCBV9UgmX7nHDplgQz3ZYTgploy3uCmWLLB4KZXMuPBFutbsWgPlPrT3tFi27BiK51XwajvNadGYz8WvdmMBps3Z3BCLF1fwajxtYdGowkW/ doMLps3aWRe3SfBqPQ1p0ajExb92owWm3u1pZLXC7h3KM7MRjptu7FYPTbuhuDEXHrfgxGya07Mhg5t+7JYDTduiuDEXbrvgxG3a07MxiJt+7NYHTeujuDEXvr/gxG8Y/v0JgLRRTUDiVZo/xYo7RJ1gleZ/AGwRsM3iR4k8FbBG8xeJvgbQbvELzD4F2Cdxm8R/Aeg/cJ3mfwAcEHDO4Q3GHwIcGHD D4i+IjBxwQfM/iE4BMGnxJ8yuAzgs8YfE7wOYO7BHcZfEHwBYMvCb5k8BXBVwy+JviawTcE3zD4luDbx7dXV3RgVMc0usb0q6XHuHXObbjcBuc2XW6Tc1sut8W5bZfb5tyOy+1wbtfldjm353J7nNt3uX3OHbjcAec6Ltfh3KHLHXLuyOWOOHfscsecO3G5E86dutwp585c7oxz5y53zrmuy3U5d+FyF 5y7dLlLzl253BXnrl3umnM3LnfDuVuXs7K/5Bai/Aj6cwR+dn1en1tmKUzt51mLJWMD9RIqGqWIwsSvcH1MlLXLinKtclnBDOkbhCyKNiiIkDHRtgQRsiNldZNkQrQFQYSshzYeiJDh0HYDEbIZ2mQgQuZCWwtEyFJoQ4EIGQltIxCJ2RQZhEyDtgyIpGxqDUIGQdsDRMgWaFOACJkBbQUQKdjMG0SwC TcIlfuyWjG2XqVBqLTrwo4IFXRdzhGhMq6LOCJUvHXpRqTNqLoOtfTjfKTWW/+uxVn2K3FoXViQPoXRQ4uKiv2kP1BnmAMisgRChevfBGu1KqVaAAMigv8TZMVbCdfCVriVaOuBTKf8/qdKrLaFYg2ohUIdsEFNlUBtCwU6pBaKM6QWCnNELbxddq8oyPfUQjHesbmZKhHWI58qAdoWTiabRRRfxqZk qkRnWyi6D9RCwRVspqZKaPUETZXIbAsnmk0zCqykFoprQi0U1j21UFQP1EJBfZxVX4dhCb43uC6/qDMqu7roIkLFVpdaRKjE6gKLCBVWXVYRoXKqiykiVER1CUWESqcunIhQwdTlEhEqk7pIIkLFUZdGRKgk6oKICBVCXQYRofKnix8iVPR0yUOESp0udIhQgdPlDREqa7qoIULFTJcyRKiE6QKGCBUu XbYQoXKlixUiVKR0iUKESpMuTIhQQdLlCBEqQ7oIIXLLVpDqQp+XheRkVG3EPTxis2dTXzGdKv3rwbECdG4LEKqoC6lQ3yNvQhD7BaCoRmtqB8IrGh8ohpF6igppkA2iNMRg/jhWiBjWx8lsKtQD4HOQjwXoZ/Hg+8L072eYhM2HuKnQXx+aklrF0w+wq6FJYz1TwdQv1y1G+pcbFqMMkJsWoxyQWxaj LJDbFqM8kDsWo0yQuxajXJB7FqNskPsWo3yQBxajjJAdi1FOyEOLUVbII4tRXshji1FmyBOLUW7IU4tRdsgzi1F+yHOLUYbIrsUoR+SFxShL5KXFKE/klcUoU+S1xShX5I3FKFvkrcWMWUMh7xR+PjJsaD8CB84nkXCdwaSLcIPBJI1wk8GkjnCLwSSQcJvBpJFwh8Ekk3CXwaSUcI/BJJZwn8Gkl/C AwSSZsMNgUk14yGASTnjEYNJOeMxgkk94wmBSUHjKYBJReMZg0lF4zmCSUthlMKkpvGAwCSq8ZDBpKrxiMMkqvGYwKSu8YTCJK7xlsP0wgFtbZdVE/YClz8Ql1gklbYkNQklaYpNQrayn3qb+kmMswPM9AdLDS8cw8LaWvT4EvsLlKBLeJBvHA4SwBZ7QX4mglxwXnnrxJ4sxkHoVBu5z9Jb6e177bfs 2XZHUKXYIJXGKXUJJm2KPUJKm2CeUlCkOCCVhig6hpEtxSCjJUhwRSqoUx4SSKMUJoaRJcUooSVKcEUqKFOeEkiBFl1DSo7gglOQoLgklNYorQkmM4ppQ0qK4IZSkKG4JrZ/GpOj7QH+E8M1zmMoEAjmAjmv+lT1coxZKdZ1aKNENaqE0N6mFm90WtVBE29RC8exQC0WzSy0Uyx61UCT71EJxHFALRdG hForhkFoogiNq4eIfUwsX/YRauNin1MJFPqMWLu45tXBRu9TCxbygFi7iJbVw8a6ohYt2TS1crBtq4SLdsutVTqtyWWrJgC+ZNI4LtxSVv/pdPkxigy57k0iOsrH00O54EyxpORSuIQJyRI4bqi4vaw3ojnNGELRdgoZfAm2YoOGYQFsmaHgm0KYJGq4JtG2Chm8CbZyg4ZxAWydoeCfQ5gka7gm0fY KGfwJtoKDhoEBbKGh4KNAmChouCrSNgoaPAm2koOGkQFspaHgp0GYKGm4KtJ2Chp8Cbaig4ahAWypoeCrQpgoargq0rYKGrwJtrKDhrEBbK2h4K9DmChruCrS9goa/Am2wgDks/KSAJUcWY/DG6QCK+EG9zzTwpe+FkEKB1Ua1I4FK749V6XFlm6uus2n+btorkqlu6MKnokKSR0WEJc85v36tsP+gy5 1+Q0RdBOtjI7Z9eWTkS/yk7l7C6XnCe57M2m4myQYQf2ogukM9EtOau07V6eRTnXIZxQOoevZ0o777+gzcJmQWjHyhXrv1xzLTn6CgcO6w8W5rbvrU91idMn8DA3D6mWZLvwIJ3HRsP9NELQT6GZrbOfbz2A9gVr9s06mAmffUq47d6XXP35rVFW+reSMdwd7n6TTZsxmv7Y1dM8nZHDfIuJjZ524uUU A4q5+kNalA0hhVKxpGUDRDi2woE/+eelqg2Q+LRabfbzIP2eaj5PFYjf6jehLgsgedGX+56aAzt4CXfkF3oBrN+BJ/+QWufZGxnudzC7CRlUSrhhLoVRYPCz9RD6RGk6xAgyr8B+E96bx98US92KNfWR+n5gVVkeP6C/1i2ZMexDHrYx+IPvXWsQBiyqfqvwfMd0jUC27KBZugrLd6uzQbh7pmalMcS VjW4UXmDTJQ4SbRXZTDIPJXGm8nZ0USq+f6s2nn7fNZC5mloLjVNk5O9Hkv2rhcMXkLo7XQeduL0qF8aKZO7hfq4TBuG75KlnPAvVb4IXhR6qVZZegl3K94G6NMqOnJlAEMRt4mfvZN4Rvh9bPsbmXReZxznKvdOSt+jxovQn0D+Lu3rI4+1VHtk6YjHrWH1GrFbvr/R3p0UVBd9fJfDLLn9zHP4mzSL 8C/W9R/QPFn9fOH+s8l5g8uX6ysvlx5dfpq6bv16k8pvlj4zcJvF75dWF3448J3C7sLJwsXC8HCh4W/Lvxt4e+r/1j95+q/V/9jun7+WXXOrxecn9X//g9Ow2y1</latexit>
zjk
<latexit sha1_base64="K35+rnaAtnwRrM9W1JQtv6NKALA=">AAAyKniclVvZctvIFdVMtomSSWaSx7ygIrtmkpJVlu3K8jbaN2qnVtN2geAl CAub0U1QMov5h7wmv5CvydtUXvMhud2Nxr0NQp6Kqmyhz2lcoLvP7XsIQv08joR8/vz7zz7/0Y9/8tOfffHzxV/88stf/fqrr39zKbJxEcBFkMVZcd33BcRRChcykjFc5wX4ST+Gq/7dhuKvSihElKVd+ZDDm8QP02gYBb5E6KpXfnx39/b9u6+Wnq881z/e/MFqdbC0UP2cvPt69cveIAvGCaQyiH0h Xq8+z+WbqV/IKIhhttgbC8j94M4P4TUepn4C4s1U3+/Me4rIwBtmBf5LpadRfsbUT4R4SPrYM/HlSDQ5BbZxr8dy+Jc30yjNxxLSwFxoOI49mXlq8N4gKiCQ8QMe+EER4b16wcgv/EDiFDlX6SfOGKYywgHMFhefqh/vaOvKO1zr7nqbW9t7R3vdveOjc09Ti233uoy/1UjFsgq7+NQ79Is7T+Ct4BoI Lxt6gZ+bYzUpBQyhKKI0VPc9iMpI2G7DKBwXgHeawiTIksRPB9MegjEM5Ww67UHifdvB4z/MZnN9AlwqKGyvDd1q61dE4agOdqYabb1klts+3Sxv69HPpMwS22ldt+b6VeP2bTf/sR5926P/WI/A9gge6zGwPQaqBy7DLo4uViP0fA/7K13AEBNp4OHcJG4MPFbg7PXqG4zSH3pLqyoIRtnWi2JWDVU Hy16cTaB4FmBariz2MKSeVhgurU7NAv6th62pDtB2Ot5uJP14xdtGMQiJOaXWXqgVQ95E3LYRt5sRNS0nmb3m0ovqqsKznTwcUdV4Yc/4MPYHdMrSy6VXc6ct1+fYo5c81Cs9nHOj6k9OByrf3HyVAs58tASwE2LOPrdnn7ecfWbP0jk/yeosW6knxlxd6Jmpc/CRqWkGHBUAzZAs3tLL+Yg0ayz2y/n YfuoBLoI6uWXK4IMZs+3y+KCdOOM8h8JTcUyYrSrMVluYNa/wJzTvjWDPnj3zyywaeGOhtqZo6OWZEBEWGhM6j31MnSr+43enNtwcM6lljIoxp1d9/u9BVoE26kAbPxgIx5yGoPdg01eYGBqu7wilYmkb6tmzR2WCd+fHYYYFZpS0jBM5c3d1p08OlIWaG+maDbXWEsoK3l4PB1HH+vRm0HVOWvvBk+Y mNcdNqxo5U59Cze2qo08tijm/qd6T+vwT93w70voCeNfq+NEbrgQHUazEGqsD3NCxgzqq4g3jLCs0rY8Mrw+rDkj1k+lqs9rIAhNhNu2pyh/48XSz2aH042jAO7wzx0UyNdRsLiQI2X6CZmb1iCAXqsblIoqztKpPZxgiS7zSLyIfs9XqG6Q/VZHvZZoVCUZ90kPoycxOZ9GgfWL6LtMnJnCZgJiByw yIAZcBYoYuMyQmdJmQmJHLjIiJXCYi5r3LvCfmzmXuiIldJp5pGReJFwnMWLTggwe12ZkVXPbej4X0Bln6jfSUF0Y5Pqidx1kYL6lip27slK6auUxGTO4yOTEfXOYDMYXLFMQIlxHESJeRxIxdZkxM6TIlMROXmRBz7zL3xDy4zAMxH13m48zYPJsAWJmzensvqySZmlTqD1na1PctRyZLbA/dZjzjON wnmOVGGRDMEqMcEMyyogSCWUqUQ4JZPpQhwSwZyhHBLBPKMcEsDcr3BLMcKO8IZglQxgTHDE4IThjMJprPcEYwE3OZE8yUXH4gmMm4LAhmGi4FwYIvKsGyfU64dEuCmW7LCcFMtOU9wUyx5QPBTK7lR4KtVrdiUJ+p9ae9okW3YETXui+DUV7rzgxGfq17MxgNtu7OYITYuj+DUWPrDg1Gkq17NBhdtu 7SyD26T4NRaOtODUamrXs1GK02d2vLJS6XcO7RnRiMdFv3YjD6bd2NwYi4dT8Go+TWHRmMnFv3ZDCabt2VwQi7dV8Go+7WnRmMxFv3ZjA6b92dwYi9dX8Go/jHd2jMhSIKaoeSrFF+rFHaJOsErzN4g+ANBm8SvMngLYK3GLxN8DaDdwjeYfAuwbsM3iN4j8H7BO8z+IDgAwZ3CO4w+JDgQwYfEXzE4 GOCjxl8QvAJg08JPmXwGcFnDD4n+JzBXYK7DL4g+ILBlwRfMviK4CsGXxN8zeAbgm8YfEvw7ePbqys6MKpjGl1j+tXSY9w65zZcboNzmy63ybktl9vi3LbLbXNux+V2OLfrcruc23O5Pc7tu9w+5w5c7oBzHZfrcO7Q5Q45d+RyR5w7drljzp243AnnTl3ulHNnLnfGuXOXO+dc1+W6nLtwuQvOXbrcJ eeuXO6Kc9cud825G5e74dyty1nZX3ILUX4E/TkCP7s+r88tsxSm9vOsxZKxgXoJFY1SRGHiV7g+JsraZUW5VrmsYIb0DUIWRRsURMiYaFuCCNmRsrpJMiHagiBC1kMbD0TIcGi7gQjZDG0yECFzoa0FImQptKFAhIyEthGIxGyKDEKmQVsGRFI2tQYhg6DtASJkC7QpQITMgLYCiBRs5g0i2IQbhMp9W a0YW6/SIFTadWFHhAq6LueIUBnXRRwRKt66dCPSZlRdh1r6cT5S661/1+Is+5U4tC4sSJ/C6KFFRcV+0h+oM8wBEVkCocL1b4K1WpVSLYABEcH/CbLirYRrYSvcSrT1QKZTfv9TJVbbQrEG1EKhDtigpkqgtoUCHVILxRlSC4U5ohbeLrtXFOR7aqEY79jcTJUI65FPlQBtCyeTzSKKL2NTMlWisy0U 3QdqoeAKNlNTJbR6gqZKZLaFE82mGQVWUgvFNaEWCuueWiiqB2qhoD7Oqq/DsATfG1yXX9QZlV1ddBGhYqtLLSJUYnWBRYQKqy6riFA51cUUESqiuoQiQqVTF05EqGDqcokIlUldJBGh4qhLIyJUEnVBRIQKoS6DiFD508UPESp6uuQhQqVOFzpEqMDp8oYIlTVd1BChYqZLGSJUwnQBQ4QKly5biFC5 0sUKESpSukQhQqVJFyZEqCDpcoQIlSFdhBC5ZStIdaHPy0JyMqo24h4esdmzqa+YTpX+9eBYATq3BQhV1IVUqO+RNyGI/QJQVKM1tQPhFY0PFMNIPUWFNMgGURpiMH8cK0QM6+NkNhXqAfA5yMcC9LN48ENh+vczTMLmQ9xU6K8PTUmt4ukH2NXQpLGeqWDql+sWI/3LDYtRBshNi1EOyC2LURbIbYtR Hsgdi1EmyF2LUS7IPYtRNsh9i1E+yAOLUUbIjsUoJ+ShxSgr5JHFKC/kscUoM+SJxSg35KnFKDvkmcUoP+S5xShDZNdilCPywmKUJfLSYpQn8spilCny2mKUK/LGYpQt8tZixqyhkHcKPx8ZNrQfgQPnk0i4zmDSRbjBYJJGuMlgUke4xWASSLjNYNJIuMNgkkm4y2BSSrjHYBJLuM9g0kt4wGCSTNh hMKkmPGQwCSc8YjBpJzxmMMknPGEwKSg8ZTCJKDxjMOkoPGcwSSnsMpjUFF4wmAQVXjKYNBVeMZhkFV4zmJQV3jCYxBXeMth+GMCtrbJqon7A0mfiEuuEkrbEBqEkLbFJqFbWU29Tf8kxFuD5ngDp4aVjGHhby14fAl/hchQJb5KN4wFC2AJP6K9E0EuOC0+9+JPFGEi9CgP3OXpL/T2v/bZ9m65I6hQ 7hJI4xS6hpE2xRyhJU+wTSsoUB4SSMEWHUNKlOCSUZCmOCCVVimNCSZTihFDSpDgllCQpzgglRYpzQkmQokso6VFcEEpyFJeEkhrFFaEkRnFNKGlR3BBKUhS3hNZPY1L0faA/QvjmOUxlAoEcQMc1/8oerlELpbpOLZToBrVQmpvUws1ui1ooom1qoXh2qIWi2aUWimWPWiiSfWqhOA6ohaLoUAvFcEg tFMERtXDxj6mFi35CLVzsU2rhIp9RCxf3nFq4qF1q4WJeUAsX8ZJauHhX1MJFu6YWLtYNtXCRbtn1KqdVuSy1ZMCXTBrHhVuKyl/9Lh8msUGXvUkkR9lYemh3vAmWtBwK1xABOSLHDVWXl7UGdMc5IwjaLkHDL4E2TNBwTKAtEzQ8E2jTBA3XBNo2QcM3gTZO0HBOoK0TNLwTaPMEDfcE2j5Bwz+BNl DQcFCgLRQ0PBRoEwUNFwXaRkHDR4E2UtBwUqCtFDS8FGgzBQ03BdpOQcNPgTZU0HBUoC0VNDwVaFMFDVcF2lZBw1eBNlbQcFagrRU0vBVocwUNdwXaXkHDX4E2WMAcFn5SwJIjizF443QARfyg3mca+NL3QkihwGqj2pFApffHqvS4ss1V19k0fzftFclUN3ThU1EhyaMiwpLnnF+/Vth/0OVOvyGiLo L1sRHbvjwy8iV+Uncv4fQ84T1PZm03k2QDiD81EN2hHolpzV2n6nTyqU65jOIBVD17ulHffX0GbhMyC0a+UK/d+mOZ6U9QUDh32Hi3NTd96nusTpm/gQE4/UyzpV+BBG46tp9pohYC/QzN7Rz7eewHMKtftulUwMx76lXH7vS652/N6oq31byRjmDv83Sa7NmM1/bGrpnkbI4bZFzM7HM3lyggnNVP0p pUIGmMqhUNIyiaoUU2lIl/Tz0t0OyHxSLT7zeZh2zzUfJ4rEb/UT0JcNmDzoy/3HTQmVvAS7+gO1CNZnyJv/wC177IWM/zuQXYyEqiVUMJ9CqLh4WfqAdSo0lWoEEV/oPwnnTevniiXuzRr6yPU/OCqshx/YV+sexJD+KY9bEPRJ9661gAMeVT9d8D5jsk6gU35YJNUNZbvV2ajUNdM7UpjiQs6/Ai8 wYZqHCT6C7KYRD5K423k7MiidVz/dm08/b5rIXMUlDcahsnJ/q8F21crpi8hdFa6LztRelQPjRTJ/cL9XAYtw1fJcs54F4r/BC8KPXSrDL0Eu5XvI1RJtT0ZMoABiNvEz/7pvCN8PpZdrey6DzOOc7V7pwVf0SNF6G+AfzdW1ZHn+qo9knTEY/aQ2q1Yjf9/yM9uiiornr5LwbZ8/uYZ3E26Rfg3y3qP 6D4q/r5U/3nEvMHly9WVl+uvDp9tfTdevWnFF8s/G7h9wvfLqwu/Hnhu4XdhZOFi4Vg4W7h7wv/WPjn6r9W/736/ep/TNfPP6vO+e2C87P63/8BGR9qMw==</latexit>
(b) PartsToPoints Decoder.
Figure 3: PointsToParts Autoencoder. Left: Points are encoded
into part capsules using Multi-View Agreement. Right: Part cap-
sules are decoded into points.
using farthest-point sampling on X , their rotation compo-
nents randomly, and their feature components to 0. A ran-
dom perturbation (translation and rotation) is applied to the
current estimate of vjq to generate viewpoints.
The FoldingNet [21] is used as the decoding network
G, where a surface is represented using a feature vector
vf ∈ RD, that describes how a 2D unit square can be
folded into that surface. The surface represented by
any feature vjf can be decoded using a neural network,
G : (RD × R2) → R3, that maps vjf concatenated with
2D points sampled from a unit square S to 3D points.
The pose vjq is used to transform the generated 3D sur-
face to the global frame, as shown in Figure 3b. The
PointsToPartsDecoder Procedure in Algorithm 1 describes
this in detail. The union of the surfaces generated from each
part capsule Y = ∪Jj=1Y j is the reconstruction output.
To train the model, the (squared) Chamfer distance be-
tween Y and the input point cloudX can now be computed:
L = dChamfer(X,Y ) = 1|Y |
∑
y∈Y
minx∈X ||x− y||2
+
1
|X|
∑
x∈X
miny∈Y ||x− y||2,
where loss is minimized using ADAM [10] to train the neu-
ral networks F , Q, and G.
The routing probabilities Rij are estimated through an
iterative process. xi should belong to vj , if the point is well
explained by the generated part surface Y j (i.e. it has high
Algorith 1 PointsToParts
Require: 3D Point CloudX , Initial Part Capsules V ,
Number of iterations T
1: for t← 1 to T do
2: {Y j}Jj=1 ← PartsToPointsDecoder(V )
3: for each i, j do
4: bij ← logP (xi|Y j)
5: Rij ← softmaxjbij
6: V ← PointsToPartsEncoder(X,R, V )
7: return V
8: procedure POINTSTOPARTSENCODER(X,R, V )
9: for j ← 1 to J do
10: for k ← 1 to K do
11: zjk ← vjq ◦ r, r ∼ random perturbation
12: ∆zjk ← Q(X|zjk, R)
13: f jk ← F (X|zjk ◦∆zjk, R)
14: µj ,σj ← compute mean and variance of {f jk}
15: vjq ← zj1 ◦∆zj1
16: vjf ← µj + σj ∗ ,  ∼ N (0, 1)
17: V ← {(vjq ,vjf )}Jj=1
18: return V
19: procedure PARTSTOPOINTSDECODER(V )
20: for j ← 1 to J do
21: S ←M samples from Unif([−0.5, 0.5]2)
22: Y j = {vjq  y|y = G(vjf , s), s ∈ S}
23: return {Y j}Jj=1
log-likelihood under a Gaussian distribution whose mean is
defined by Y j). This can be approximated by finding the
point in Y j that is most likely to have generated xi:
bij ≡ logP (xi|Y j) ∝ − min
y∈Y j
(
||xi − y||2
σ2j
+ log(σj)
)
,
where σj is a standard deviation that describes how uncer-
tain the model is about the surface. We tried learning σj as
the output of the decoding networkG, but we found that the
model works just as well if we simply set it to a constant
(≈ e−6 in our experiments). These log probs are used to
compute the routing probabilities Rij = softmax(bi).
Altogether, the PointsToParts Autoencoder works itera-
tively, as described in Algorithm 1. Given X and an initial
V , the decoder and encoder are run iteratively to route the
points to parts. We found that 3 iterations of these steps are
sufficient to reach convergence for R.
4
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Figure 4: Object Capsule Autoencoder. Point Cloud X and initial part capsules Vinit are used to compute part capsules V using the
PointsToParts model (denoted by the red dashed box). Multi-view agreement is used to compute the object capsule h = (hq,hf ). hf is
decoded into part capsules (in their canonical pose). These are transformed into the global frame by applying hq , to produce U . This is
used to output the reconstructed point cloud Y using the decoder from the PointsToParts model. In addition, refined part capsules T are
computed using the PointsToParts model starting with U as initial part capsules. T is used as the regression target for U .
3.4 PartsToObject Autoencoder
A second model is used to construct a single object-level
capsule from part-level capsules. This time, Multi-View
Agreement acts on part capsules instead of points. The
process is illustrated in Figure 4 and in Algorithm 2.
Starting from the input point cloud X and initial set
of part capsules Vinit, an updated set of part capsules
V = {(vjq ,vjf )}Jj=1 is obtained using the PointsToParts
Autoencoder (Algorithm 1). Now, Multi-View Agreement
is applied on V . hq is initialized to a random pose and zk
are set by randomly perturbing it. The form of the pose
voting network Q and feature voting network F are again
similar to PointNet:
Q(V |z) = Qproject(maxpooljQembed(vj |z)),
F (V |z) = Fproject(maxpooljFembed(vj |z)).
The input to the embedding networks is the concatena-
tion of the relative pose and feature components of the part
capsule vj |z = (z−1 ◦ vjq ,vjf ). Routing probabilities are
not required when modeling a single object, since all parts
would route to that object. When dealing with multiple ob-
jects, routing probabilities can be incorporated similarly to
Equation 1 and Equation 2. The decoder G differs from
the FoldingNet Decoder, where we previously capitalized
on the fact that a deformed surface and a unit square share
the same topology. However, it is not obvious how to define
a shared geometric topology for generic objects. A sphere
might be a good candidate, but it would not be able to model
objects that have holes. Therefore, we designed G to di-
rectly output a predetermined number of part capsules
Algorithm 2 Object Capsule Autoencoder
Require: Input Point Cloud X , Initial Part Capsules Vinit
1: V ← PointsToParts(X,Vinit, 3)
2: hq ← random pose
3: for k ← 1 to K do
4: zk ← hq ◦ r, r ∼ random perturbation
5: ∆zk ← Q(V |zk)
6: fk ← F (V |zk ◦∆zk)
7: µ,σ ← compute mean and variance of {fk}
8: hf ← µ+ σ ∗ ,  ∼ N (0, 1)
9: hq ← z1 ◦∆z1
10:
(
ujq|hq,ujf
)J
j=1
← G(hf )
11: U ←
(
ujq,u
j
f
)J
j=1
12: T ← PointsToParts(X,U, 3)
13: Y ← PointsToPartsDecoder(U)
14: Compute Loss L . From Equation 4
(
ujq|hq,ujf
)J
j=1
= G(hf ), (3)
where ujq|hq is the part’s pose in the object’s canonical
frame, and ujf is the part’s feature. The part’s pose is then
composed with the object’s pose, hq , to obtain the part’s
pose in the global frame. These poses, along with the
features, ujf , define the set of reconstructed part capsules
U = (ujq,u
j
f )
J
j=1 decoded from object capsule h.
Computing a reconstruction loss between U and V is not
straightforward as the decomposition of an object into parts
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is not unique – there are infinitely many ways to divide an
object into parts and assign poses – and the PointsToParts
Autoencoder may have come up with any one of them
(depending on Vinit). However, we want hf to be the same
no matter how the part decomposition was done since
hf is meant to be a pose-invariant representation of the
object that should only depend on the object’s identity.
Therefore, we want all possible V ’s for the same object to
map to the same hf , which through Equation 3 produces
a unique (canonical) part decomposition U . This makes
the desired mapping from V to U many-to-one, so a
straightforward regression of U to V (using some form of
a Chamfer distance) does not work. Instead, regression
targets T , are obtained by running a few iterations of the
PointsToParts Autoencoder, starting with U . This finds
capsule states that are close to, but better than U ,according
to the PointsToParts Autoencoder. Intuitively, this can be
seen as the high-level capsule telling the low-level capsules
how to view the object, and the low-level capsules then
coming up with a local refinement of that suggestion, which
provides the learning signal for the high-level capsules. For
regression, a distance function between capsules is defined:
dcaps(v,u) =||vq[t]− uq[t]||2 + 1− (〈vq[r],uq[r]〉)2
+ ||vf − uf ||2,
where vq[t],vq[r] represent the translation and rotation
components of the pose. The similarity between quater-
nions is computed as the square of their dot products.This
takes care of the fact that quaternions have anti-podal
symmetry (r and −r represent the same rotation). Given
reconstructed part capsules U = {uj}Jj=1 and target part
capsules T = {tj}Jj=1, the regression loss function is then
Lpart =
J∑
j=1
dcaps(u
j , tj).
Another learning signal is provided through the recon-
struction of the input point cloud X . To do this, we decode
U using the PointsToPartsDecoder from Algorithm 1 to
obtain reconstructed points Y and use Chamfer distance as
the loss function. The overall loss function for the object
autoencoder model is:
L = Lpart + λdChamfer(X,Y ), (4)
where λ is a hyperparameter tuned on a validation set.
The model is learned by first training the PointsToParts
Autoencoder, and then training the PartsToObject Autoen-
coder, while keeping the first model fixed.
4 Experiments
We design experiments to validate two key properties that
the learned object representation should have: (1) the pose
component should be pose-equivariant, and (2) the feature
component should represent object identity (i.e. be pose-
invariant). The first is evaluated using pose alignment from
pairs of arbitrarily rotated objects, and the second, using ob-
ject retrieval. We also include an ablation study and provide
a number of qualitative visualizations that show the learned
representation.
In all our experiments, we train our model on the
ShapeNet Core55 dataset [3], a 55-object-category dataset
with 57,448 CAD models, each uniformly sampled to 2048
3D points. For evaluation, we used the ModelNet40 [19]
dataset, which consists of CAD models from 40 object
classes. In particular, we used the same subset of 2,468
test objects as [15]. See Appendix C for more details. Dur-
ing training, each ShapeNet object is modeled with 16 part
capsules (each having an 8-D feature), while the entire ob-
ject is modeled with a single object capsule (1024-D fea-
ture). The embedding, projection, and decoder networks
consist of ResNet blocks (details in Appendix A and Ap-
pendix B). This unsupervised model is then used without
additional fine-tuning to extract representations for Model-
Net40 objects. We operate in this transfer learning setting to
simulate a situation where the model is applied on generic
objects that are not known at training time.
4.1 Pose Equivariance
We analyze the equivariance of the object capsule’s pose at
two levels: (1) by directly changing the part capsules’ pose,
and (2) by changing the points’ pose. The first setting is
designed to specifically test the PartsToObject model. This
setting simulates a situation where changes in the pose of
the object are perfectly captured by the PointsToParts model
in terms of changes in the part capsule’s pose only (keeping
the part features invariant) and allows us to evaluate the sec-
ond layer independent of the first.
Equivariance w.r.t parts’ pose. If our model can recover
the canonical pose of an object, it should be possible to align
any two views by computing the relative transformation be-
tween the recovered poses. To test if the proposed Multi-
View Agreement method can do this, we do the following
experiment. First, we encode a given test object as part cap-
sules V1. Next, we apply an arbitrary rotation r to the pose
components of V1 to generate part capsules V2, where the
rotation axis is sampled randomly in R3 and rotation an-
gle is sampled uniformly in [−pi, pi]. We recover the object
poses h1 and h2 for each set of part capsules independently.
If the model is working perfectly, the relative transform
rˆ = h2 ◦h−11 should be equal to r. Subsequently, we com-
pute the distance between the estimated and groundtruth ro-
tation quaternions d(r, rˆ) = 2 cos−1 (|〈r, rˆ〉|), which is the
angle encoded by the quaternion r−1rˆ. Rotation error is di-
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(b) Examples of superimposed point clouds in recovered canonical
poses across three different experimental settings (see Table 1).
Setting F consistently produces the most visually stable recovered
canonical poses across the set of 50 transformations.
Figure 5: Visualization of pose equivariance results. Each object
is encoded into part capsules. The part capsules are then trans-
formed by rotating about a random axis. A canonical pose is in-
ferred from the rotated capsules, and the object is visualized in
this canonical pose. If the visualization is stable across different
rotations, then the object representation is pose equivariant.
vided by pi to bound it in [0, 1]. Finally, we evaluate the
average rotation error on likely-asymmetric object classes
(chair, bed, sofa, toilet, monitor), following [1], from the
ModelNet10 dataset (a subset of the ModelNet40).
We do an ablative study to quantify the impact of the
design choices made in our model. Table 1 shows the re-
sults of our experiments, where we vary different aspects of
our model, such as the number of viewpoints and amount of
perturbation added only during training. At test time, only
one viewpoint is used and no perturbation is added, to en-
sure a fair comparison. Our first model (Setting A) has only
one view that is allowed to vote to transform itself, record
a percept and reconstruct from that. Viewpoint perturba-
tion is irrelevant here, since there is only a single randomly-
initialized viewpoint. This model has a high pose error rate
of 0.259, even though the autoencoder’s reconstruction er-
ror was similar to the other models. This shows that a model
that can reconstruct well might not have necessarily learned
a canonical pose. Having two views (Setting B) that have
to agree with each other during training, drops the error rate
to 0.135. Viewpoint perturbation of [-45◦, 45◦] about a ran-
dom axis was used. Increasing the number of views to 4
(Setting C) yielded a similar result. If we gradually ramp
up the noise injected in the view perturbations from 45◦ to
180◦ as training progressed, the error reduces further (Set-
ting D). Finally, if instead of doing just one step of pose
voting, we perform 3 steps (each time starting from the pre-
vious viewpoint), we see a significant improvement to 0.023
(Setting E). This shows that the pose voting network can
move random viewpoints to canonical ones and is able to
do so with increasing accuracy when applied repeatedly.
For each object, we pick a random axis and rotate the
object about it by an angle going from -180◦ to 180◦ in 50
steps. The point cloud viewed in the canonical pose discov-
ered by model is superimposed and visualized (Figure 5).
We observe that the model trained with multiple views and
multiple pose voting steps recovers the most stable canon-
ical pose, showing that the PartsToObject layer works well
due to the components proposed in our model. It should be
noted that this performance is under the assumption that the
PointsToParts layer was working ideally.
Equivariance w.r.t points’ pose. To jointly evaluate pose
equivariance of the two model layers, we use the very hard
task of aligning two randomly-rotated point clouds of an
object without processing both together (i.e. rotating each
one to its canonical pose independently). We compare with
two recently proposed deep networks that to do point cloud
alignment. PointNetLK [2] uses a PointNet as an imaging
function and applies the Lucas-Kanade approach to align
two views, while QE-Net [1] learns quaternion-valued pose
representations by aggregating pose-votes from local re-
gions. In the experimental setting of [1], which we also
follow, aligning using PCA gets a rotation error of 0.42,
PointNetLK get 0.38 and QE-Net gets 0.17. In the same
setting, our model gets 0.16, if we allow 10 trials and pick
the transformation that leads to the least Chamfer distance
after alignment. With one trial, performance is similar to
PCA (0.42). We found that multiple trials were necessary
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Table 1: Results on equivariance and invariance w.r.t parts’ pose.
Setting Average Instance Retrieval 1-NNRotation Error Top-1 Top-10 Classification
A. views=1 0.259 0.286 0.386 0.485
B. views=2, noise=45 0.135 0.598 0.765 0.743
C. views=4, noise=45 0.134 0.620 0.787 0.754
D. views=4, noise=[45:180] 0.106 0.701 0.857 0.803
E. views=4, noise=[45:180], 3 voting steps 0.023 0.943 0.959 0.960
since the model suffers from a local-minima problem. In-
stead of finding a single unique canonical pose, the model
learns a number of attractor regions. Depending on the ini-
tialization of the object pose, it finds one of these canonical
poses. These poses often correspond to principle axes of the
input point cloud. Since the pose-voting and percept-voting
networks are jointly learned, it is likely that the pose-voting
network commits to certain canonical poses based on an
imperfect (partially trained) percept function, which only
captures the principle axes to begin with. Even though the
percept function becomes more discerning later in training,
the pose votes are not likely to change drastically, which is
often required to go from one direction of the principle axes
to another. Investigating better training strategies for this
model is an important direction for future work.
4.2 Pose Invariance Analysis
The latent variable hf represents the identity of the input
object and should be invariant to its pose. We evaluate
whether hf extracted from an object can be used as a re-
trieval query to find it within a database (test set of Mod-
elNet40) of randomly rotated objects. Query matching is
done using the L2 distance between the features. Similar to
the pose equivariance experiments, evaluation is done sepa-
rately for the second layer and the combined model.
Invariance w.r.t parts’ pose. We use the model’s variants
(Settings A-E) to extract 1024-D object features from ran-
domly rotated objects in the database. The part capsules
extracted in this process are randomly rotated to generate
the queries to be testing against. Retrieval accuracies are
computed by checking if the correct object instance is the
best match or within the top 10 matches. We also check if
the best matching object belongs to the same class as the
query (Nearest Neighbor Classification). From Table 1, we
see that retrieval performance has a similar trend as rotation
error. Models trained with multiple views and more voting
steps perform better. The best model has a top-1 accuracy of
94.3%, top-10 accuracy of 95.9%, and 1-NN classification
accuracy of 96.0%, indicating that the model almost always
finds the exact instance even among rotated objects.
Invariance w.r.t points’ pose. In this setting, we rotate
the points, re-encode the points using the part capsule
model, and extract an object feature from the new part cap-
sules. Here, performance is significantly worse, with the
best model getting top-1 and top-10 accuracies of 7.8% and
17.9% respectively. The model is generally unable to find
a canonical view and ends up representing different views
of an object with different feature vectors. However, the
1-NN classification accuracy is 44%, which means that al-
though the model rarely gets the exact instance matched, it
frequently matches with other instances in the same class.
4.3 Visualizing Part Features
Our model learns to represent a point cloud as a collection
of surfaces (Figure 6). This visualization shows part cap-
sules obtained by the PointsToParts model. We observe
that the parts capture different types of surfaces including
sharply curved ones. Each part typically latches onto a
smooth local region. The parts discovered in our model are
more local, compared to parts learned by the 3D Point Cap-
sule Network (3DCapsNet) [22]. This is a direct result of
representing the pose separately from the feature that de-
fines the shape of the part. In the absence of this, the Fold-
ingNet in 3DCapsNet needs to model both the shape and
location of the part, leading to parts that are not effectively
constrained to be local. More part visualizations, includ-
ing those obtained from the object capsule autoencoder, are
shown in Appendix E.
4.4 Discussion
Our experiments demonstrate some key strengths and weak-
nesses of our approach. Based on experiments with just
the PartsToObject layer, we showed that the Multi-View
Agreement algorithm discovers canonical poses and pose-
invariant representations, and effectively solve alignment
and retrieval tasks. The visualized part features suggests
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Figure 6: Visualization of part decompositions obtained by the
PointsToParts model.
that the same algorithm when applied to points, can simul-
taneously do routing and learn plausible parts. Our work
also highlights a key issue with learning interpretable ob-
ject representations, which is how to handle multiple valid
explanations of an object. In our case, many instantiations
of part capsules explain the points equally well. The second
layer must reconcile these to learn a unique object-level fea-
ture and pose. Having multiple ways to interpret an object is
a fundamental property of the visual world and models that
aim to learn object representations must solve it in some
way. In our capsule network design, we solve this by using
top-down information, i.e. the object-level capsule tells the
lower-level capsules in the decoder how to view the points.
This decouples the input part decomposition from the out-
put one. Having this novel decoder design made it possi-
ble to train our networks. The canonical poses discovered
by the overall model are still not entirely unique. How-
ever, this work provides some evidence that it is possible
to learn interpretable geometric representations and Multi-
View Agreement can be a useful tool towards that goal.
5 Conclusion
We proposed a model that represents parts and objects as
discrete computational entities, called geometric capsules.
We developed a novel Multi-View Agreement algorithm
that infers parent capsule poses. We quantified the degree
to which the invariance and equivariance properties of our
learned representation hold in the PartsToObject layer and
in the model as a whole. Our analyses show the bene-
fits of having multiple votes agree. In future work, we
would like to further improve the stability of the model
and apply it to tasks that benefit from using the persis-
tence of part-whole geometric relationships over time, such
as object tracking under heavy occlusion in point cloud se-
quences.
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Appendices
A Details for the PointsToParts
Model
In this section, we describe the network architecture and
training details for the first layer of our model which en-
codes a point cloud as a set of part capsules.
A.1 Architecture
Pose-Voting Network The pose-voting network Q con-
sists of an embedding network Qembed and a projection net-
work Qproject. Both networks are made of ResNet blocks. A
ResNet block takes the following form:
ResD(x) = Relu(x+W2Relu(W1x))
where x is an N -dimensional vector, W1 is an N ×D ma-
trix, and W2 is a D ×D matrix. Qembed consists of a linear
projection of a 3D point into 64-dimensions, followed by a
Relu non-linearity, followed by 3 Res64 blocks:
Qembed : 3→ 64→ Relu→ Res64 → Res64 → Res64,
Qproject takes the pooled embeddings as input and applies
the following operations:
Qproject : 64→ 64→ Relu→ Res64 → Res64 → Res64 → 7
The 7-D output is interpreted as a pose vote : 3 (translation
vector) + 4 (rotation quaternion).
Feature-Voting Network The design of Fembed is the
same as that of Qembed. The design of Fproject is also the
same as Qproject, except that instead of projecting to 7-
dimensions, the result is projected to 8 dimensions and is
interpreted as a real-valued percept (no non-linearity is ap-
plied).
Fembed :3→ 64→ Relu→ Res64 → Res64 → Res64
Fproject :64→ 64→ Relu→ Res64 → Res64 → Res64 → 8
Decoding Network The decoding network G takes the
form
G : [64 + 2]→ 64→ Relu→ Res64 → 3,
where [64 + 2] represents the concatenation of a 64-D fea-
ture with a point (x, y) sampled from a unit square.
A.2 Training
The model is trained with ADAM using a mini-batch size
of 32, starting with a learning rate of 0.001 and decaying it
by a factor of 0.1 after 20K and 100K updates. A very low
L2 decay of 10−7 is used for all parameters. The random
viewpoints used in Multi-View Agreement are generated
by adding a perturbation noise that is randomly sampled
in [−45◦, 45◦]. The input consists of 2048 points which
are translated (by a random vector in [−1, 1]3) and rotated
(about a random axis and random angle [−180◦, 180◦]) as
a form of data augmentation. 16 part capsules are used,
each with an 8-dimensional percept. 4 random views are
used per capsule. Each part capsule is decoded by sampling
M = 256 points in a unit square. During training, 3 itera-
tions of routing were done. We found that back-propagating
gradients through the routing iterations did not help perfor-
mance. So for all the results in the paper, we trained our
model by obtaining the point-to-part routing R (using 2 it-
erations), doing one application of the encoder, one of the
decoder, and backpropagating through those last two appli-
cations only.
B Details for the PartsToObject
Model
In this section, we describe the network architecture and
training details for the model that learns to represent an ob-
ject as a single capsule.
B.1 Architecture
Pose-Voting Network The network Qembed takes the fol-
lowing form,
Qembed : [D + 7]→ 1024→ Relu→ Res1024 × 3
where D = 8 is the dimensionality of each part capsule’s
feature component, [D + 7] represents the concatenation of
the feature and pose components and ResNetD × 3 repre-
sents 3 ResNetD blocks applied in sequence (similar to the
first layer). Qproject takes the form:
Qproject : 1024→ 1024→ Relu→ Res1024 × 3→ 7
Feature-Voting Network The design of Fembed is the
same as that of Qembed. The design of Fproject is also the
same as Qproject, except that instead of projecting to 7-
dimensions, the result is projected to 1024 dimensions and
is interpreted as a real-valued percept (no non-linearity is
applied).
Fembed :[D + 7]→ 1024→ Relu→ Res1024 × 3
Fproject :1024→ 1024→ Relu→ Res1024 × 3→ 1024
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Decoding Network The decoding network G maps a
1024-dimensional object percept to J = 16 parts. We found
that it worked best to train a separate decoder for each part
capsule. Therefore, G consists of (G1, G2, . . . , GJ), where
Gj : 1024→ 256→ Relu→ ResNet256 × 4→ [D + 7].
B.2 Training
The model is trained with ADAM using a mini-batch size
of 32, starting with a learning rate of 10−4 and decaying
it by a factor of 0.1 after 50K and 100K updates. A low
L2 decay of 10−7 is used for all parameters. The random
viewpoints are generated by adding perturbation noise that
is randomly sampled in [−θ, θ], where θ starts off at 45◦ and
is increased linearly during training to 180◦ starting at 10K
updates and ending at 50K. 4 random views were used, and
2 also gave similar results. The weight λ = 0.01 worked
well for combining the Chamfer loss and Lpart. We found
that λ = 0 actually worked just as good in terms of the
pose equivariance/invariance experiments, but λ = 0.01 led
to better reconstructions. When training the object capsule
layer, the part capsule layer was pre-trained and kept fixed.
3 iterations were done in the part capsule layer for gener-
ating the input capsules as well as for generating the target
capsules.
C Datasets
ShapeNet [3] was used for training and ModelNet40 [19]
for evaluation. For both datasets, we used pre-processed
point clouds provided by Zhao et al. [22] with their 3D
Point Capsule Network work. Each object consists of 2048
points sampled uniformly at random on the surface of the
object. A validation set of 5000 randomly chosen objects
was held out from the ShapeNet dataset. The remaining
52,448 objects were used for training. We used the test set
of the ModelNet40 dataset for evaluating pose invariance
(2468 objects). For the pose equivariance evaluation, we
only used the intersection of this test set with the likely-
asymmetric classes from ModelNet10 (bed, chair, sofa, toi-
let, monitor) to coincide with the setup from QE-Net [1].
D Implementation
The model was implemented using PyTorch [14]. The train-
ing was done on a single NVIDIA V100 GPU with 32GB
memory. It took 100K iterations to train the first model (few
hours) and 500K for the second layer (half a day). We are
planning to make our implementation publicly available.
E Additional Visualizations
Figure 7 and Figure 8 show reconstructions obtained by our
model. We visualize reconstructions from a single layer au-
toencoder (points → part capsules → points), as well as
reconstructions from the full two-layer model (points →
part capsules→ object capsule→ part capsules→ points).
These objects are taken from the validation set that was used
during training (subset of ShapeNet). The first example in
Figure 7 shows an interesting failure case, where the ob-
ject capsule model substituted four legs in the place of the
two present in the input. Overall, the reconstructions from
the single-layer model look much better than the two-layer
model. This is because the single layer model is only mod-
eling the small parts individually, while the two-layer model
has to model the appearance of all the parts and their poses.
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Figure 7: Reconstructions from the model. The first column shows the input point cloud. The second column shows reconstructions from
the PointsToParts model represented as 3D points. The third column shows the same reconstructions, visualized as 3D surfaces. The fourth
and fifth columns show reconstructions from the object-level capsule (as points and surfaces respectively).
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Figure 8: Reconstructions from the model. The first column shows the input point cloud. The second column shows reconstructions from
the PointsToParts model represented as 3D points. The third column shows the same reconstructions, visualized as 3D surfaces. The fourth
and fifth columns show reconstructions from the object-level capsule (as points and surfaces respectively).
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